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UNDERWOOD SA 
GeneRwL Machinists. 


1025 HAMILTON STREET PHILADELPHIA. PA. 


Engines, Pumps and Machinery 


Repaired Quickly and Well 


The old saying that ‘a stitch in time saves nine’ applies to a steam engine with greater force than to most 
things, for when an engine is in need of repairs, she not only gets worse very rapidly but she becomes a mighty 


extravagant servant and soon wastes more fuel than would pay the repair bill. We make a specialty of 


Repairing Steam Engines and Pumps 


WE REBORE CYLINDERS IN PRESENT POSITION FROM THREE INCHES TO 110 INCHES IN DIAMETER 


Dynamo Commutators Turned Off Without Removal. 

Builders of Dash Pots. 

Portab!e Planer for Facing Oif All Sizes of Hammer Blocks in Present Position. 

Clacksmithing. Steam Power Hammers. 

We Send Experienced Mechanics with Portable Tools to All Parts of the Country to 
Repair Engines and Pumps. 

Portayle Milling Machine for Milling off Valve Seats in Position. 

Ice Machine Repairs a Specialty. 

Sole Agents for St. John Self-adjusting Cylinder Packing. 

Send for Our Book of Useful Hints for Engineers. 

Crank-shaft Journals of all sizes turned off without removal. 
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INCHES 


We Have a Special Machine for Reseating Valves in Position, from { to 12 iy\tameren 


WE ALSO MAKE A SPECIALTY OF GEAR CUTTING, INTERNAL AND EXTERNAL, UP TO 36 INCHES DIAMETER 











WALSH METAL FACE PACKING WALSH COMBINATION GASKETS 


Adapted to all kinds of Steam and Water Packing. Will WILL NOT BLOW OUT 


it Rods, will not wear rods to shoulder, will not harden 


ompression., More durable than fibrous packing. — Less 

itis lubricant of itself. For packing engines, steam 

ne cranes, valves, expansion joints, pumps, elevators, 

accumulators, hot-water plunger pumps, etc. Cotton, Linen 
and Square Flax Packing in Stock. 


PACKING FOR ELEVATORS a Speciality 


Walsh Packing Co. 


1118 and 1120 S. Seventh St., Philadelphia, Pa. Taher cee 


A—Soit Metal. BB —Rainbow Rubber. Compose tf Soft Metal and Rainbow 
Rubber as shown ir t i 





nd thicknesses for man and 


hand hole Gaskets. 
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W. F. RUWELL 


Late with H. B. Underwood & Co. 
deneral Repairs to Corliss, Greene and 
other Steam Engines, 
Cylinders and Valve Seats 
Rebored in Place 
We make a specialty of repairing Ice 
Machines and Pumps. All work guaran- 
eed strictly first class. 
)ffice and Works. 
719-721 
NOBLE STREET 
PHILADELPHIA 
Tele. Connection 
Ve make a specialty 
Metallic Packing 
r Piston Rods. 





JAMES J. FEARON RICHARDTH.{REILLY, JR. 


g ceowm ENGLE IRON WORKS _"y 
“Reilly & ll 


Successors to Hoff & Fontaine 
MANUFACTURERS OF 


Engines, Boilers, Stacks and Tanks 


General Machinists and Iron Founders 


1152-1164 NORTH THIRD STREET, PHILADELPHIA, PA. 


Complete Power Plants Steam Fitting Cylinders Bored in Position 
General Repairs to Ice Machinery, Engines, Boilers, Pumps, Etc. 
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James Gemmell Phones— a 43: 82 B 


CYLINDERS OF ENGINES AND PUMPS 
REBORED IN PLACE 








General Engineering Co. 


Engineers, Boiler Makers, Blacksmiths 


J. Gemmell, Supt. Phila., Pa. 764 Swanson St. 


Solomon Machine Co. 
Engineers, Machinists 
and Blacksmiths .. . 


Emergency Repairs a Specialty. 

Hoisting Engines and waroomgnae-~d Machinery given prompt attention. 
Lathe Work, 36 inch swing x 22 feet long, 

Planer Work, 32-inch x 32 inch x 9 feet. 

Cylinders Rebored and Commutators turned without removal. 
Special Machinery Built from Plans. 

Steam Fitting, Pump and Boiler Work. 


920-922 Sansom St. 
Philadelphia 
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SMALL KEY. 








: ; 
LARGE VARIETY OF 
CIRCLE BRICK, 
Blocks and Tiles. 





LARGE KEy. 








20 F 
tj 
CYRLS. SOTCUEP. 
Fire Brick & 
AND 
Cray RETORTS 








SKEW END. 
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STRAIGHT. 
SUPERIOR 
QUALI S 
BULLHEAD. 
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AUGUST BLIND 
D. H. KRUGER 


THE KRUGER & BLIND CO. 
Machinists and Engineers | 


—formerly with Wm. L. Simpson. 





‘ 
MANUFACTURERS OF . 


Engines, Boilers, Keystone Belt Pumps,* 
Heaters, Separators and 


Exhaust Heads 


ENGINES AND POWER INDICATED 
We have a full line of Boring Bars for Boring Engine *! 
Cylinders, Crank Pin Holes, Cylinder Backs, and Corliss* 


Engine Valve Ports, in present position. "4 
Portable Milling Machine for Facing Valve Seats. ’ 


All Kinds of Engine and Pump Repairs done by Expe-- 
perienced Mechanics. 


Nos. 511 and 513 Master Street 
PHILADELPHIA, PA. 


*Phone, Kensington, 29-97 A 
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XAINBOW PACKING be deceived 


‘Just as Good” Packings 
Are Good for Nothing 


eee or haces | 


RAINBOW PACKING HAS NO RIVAL 


Ask for RAINBOW Can't blow Rainbow 


and be sure out. 

aaacaie Will hold the highest 
pressure. 

Look for the ieaaiie 

Diamonds ura “a 

with the word Effective 

RAINBOW Economical 

within. Reliable 





__ THE 2ENGINEER’S=FRIEND! 


You Are Sure of TIGHT JOINTS, if You Use RAINBOW PACKING. 


Jon’t be Bamboozled into Using Cheap Imitations 








MANUFACTURED, PATENTED AND COPYRIGHTED EXCLUSIVELY BY 


Peerless Rubber Manufacturing Company 


16 WARREN STREET, NEW YORK 


16-24 Woodward Ave., Detroit, Mich. 220 South Fifth St. Philadelphia, Pa. 
Cor. Common and Tchoupitoulas Streets. 17-23 Beale, St. and 18-24 Main St.. 
New Orleans, La. San Francisco, Cal. 
210-214 N. Third St..’ St. Louis.Mo. 1221-1223 Union Avenue, Kansas City, Mo. 
a : 709-711 Austin Ave., Waco, Texas. 
1218 Farnum St., Omaha, Neb. 
51-55 N. College St., Charlotte, N. C. 


202-210 S. Water St., Chicago, Ill. 
634 Smithfield St., Pittsburg, Pa. 


Cor. Ninth and Cary Sts., Richmond, Va. 
20th St. and Railroad Ave., 
1601 to 1615 17th St., Denver, Col. ° Birmingham, Ala. 
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THE GREAT BALTIMORE FIRE. 


Some Impressions and Views Taken By An Engineer 


On the morning of February 7th there occurred in Bal- 
timore a disaster, the extent of which has astounded and 
awed the people of this country. Acre after acre in the very 
heart of the city in-which the finest and largest building 











Views taken from Jones Falls, showing extent of. Fire. 
Burned Continental Trust Building in distance. 


stood, was burned over.. Eighty city blocks are in ruins 
and 2500 buildings are destroyed. These included office 
buildings, banks, trust-companies, wholesale and _ retail 
houses and a portion of one of the largest power houses 
of the South. It was a scene that one dreaded to look upon 
and never can the visitor forget this blackened, depressing 
sight and no smile was seen upon:a countenance in the 
entire city. In only one other fire did the money loss of 
about $100,000,000 exceed this and that was when Chicago 
was swept away by flames in 1871, but Chicago of 1871 
was a different city from the Baltimore of 1904. 

Then there were no relics of the disaster like those which 
Baltimore contains. Chicago contained at that time no 
large buildings of any size but in Baltimore it was differ- 


ent. All through the burned district the massive skeletons 
of architectural giants remain. Hundreds of ugly looking 
frames of steel, with blackened bricks clinging to them, 
make a forbidding sight. After the fire had been checked, 
the walls are said to have resembled coke ovens with 
tongues of flames leaping from them. Tangled masses of 
wire crossed and recrossed the streets and as the writer 
was walking through the district, a few days after the fire, 
crumbling walls were still swaying in the wind endangering 
the life.of those who ventured too close. 

The fire began at about 11 o’clock on Sunday morning 
in the store of Hurst & Co., at Hopkins Place. The cause 
of the fire is unknown. Shortly after it began, there was 
an explosion of a gasoline tank on the third floor which 

















A Group of Chimneys left Standing 


blew out part of the street wall and sent the flames roaring 
through the building and out across the street. ‘The flames 
then spread rapidly, as a 30 mile an hour breeze was blow- 
ing. Inside of half an hour a dozen buildings were burning 
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and before an hour had elapsed, the force of the calamity 
was realized and outside aid was telegraphed for. Com- 
“panies of firemen from Washington, Annapolis, Wilming- 
ton,.Chester, Philadelphia, York and New York answered 
the call and for 27 hours helped the Baltimore firemen save 
their own city. Dynamiting of buildings was resorted to, 
in the hope that the course of the fire could be checked, 
but this proved futile. The flames leaped over these ruins 
; made to check them. Steel and fireproof buildings were 
swept away the same as buildings built a century ago and 
16-story buildings collapsed the same as smaller ones. One 
of the freaks of the fire was the saving of the United States 
warehouse. All the buildings in the neighborhood were 
destroyed, but this one escaped. Only three stories high, 
it stands almost uninjured while skyscrapers supposed to 
be fireproof which surrounded it are masses of ruins. 
Towards six o’clock on the morning of the 8th the fire 
approach Jones’ Falls, a canal about 250 feet wide, running 
through the city. The large electric railway power sta- 
tion is situated here. It consists of three buildings. The 
high centre building contains the boiler, pumps, con- 
densers, the coal being hauled from canal boats to the upper 
floors by means of cranes. This portion of the power house 

















The Electric Railway Power7House, partly destroyed by the fire. 


was untouched. On the north of the boiler room was the 
older part of the station that was destroyed It contained 
three large cross compound vertical McIntosh & Seymour 
engines, directly connected to multipolar generators, three 
horizontal McIntosh & Seymour engines each directly 
connected to two twin generators having a capacity of 
800°amperes, when running at a speed of 200 revolutions 
per‘minute. The other engines and dynamos that were 
destroyed consisted of belted units, the dynamos of which 
are still standing. 

_The acompanying pictures of the burned power house 
were taken under great difficulty as bricks and portions of 
the buildings were falling constantly. When the fire struck 
the burned portion, the large steam main broke about six 
o’clock in the morning and if the Baltimore people re- 
member anything besides the fire, they will remember the 
terrible noise that vibrated throughout the city due to this 
escaping steam under high pressure. Coming as it did 
from within the burned district, the frightened populace 
were more terrified than ever. It was heard miles away 


and lasted a long time. One of the accompanying pictures 
shows the steam pipe with the steam still escaping. The 
unburned portion of the power house which has recently 
been built is situated on the other side of the high boiler 
room and for this reason the flames did not injure it. This 
portion of the power house is now running the car lines of 
Baltimore. 





One of the McIntosh and Seymour Horizontal Engines in the 
burned Power House, 


The stations of the United Electric Light and Power 
Company, which supplies the lighting of the city, were not 
destroyed, although the new McClellan St. station is sur- 
rounded by the walls of the building which the fire levelled 
to the ground. The only damage to it was caused by the 
falling of the walls on the opposite side of the street: The 
electrical machinery was not injured by the water as they 
had been covered with tarpaulins. 

Among many of the curious things that happened after 
the fire, the burning of the contents of the safe, shown in 








One of the three Vertical Cross Compound Engines in the burned Power Hous« 


the acompanying photographs, is one. This safe was burie 
beneath the ruins in the central part of the city and was 
still very hot when pulled out by a six horse team. The 
safe was filled with watches, rings and jewelry and the 
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owner was impatient to see if the contents of his safe were 
unimpaired. The locks were knocked off and the doors 
opened. There was a flash similar to an explosion and the 
contents of the safe were all burned. The safe before the 
fire contained cold air which expanded when the safe got 
not. This expansion created a pressure which was prob- 
bly considerable. The safe being hermetically sealed, com- 
ustion could not be supported no matter what the temper- 
ature, but when the safe was opened the temperature and 
pressure still being very high, the contents ignited an: 
vere rapidly burned. The writer witnessed the opening oi 
the safe-and the burning of its contents. 

The effect of the heat upon the marble and granite buil J- 
ngs was interesting in the extreme. The back of the court 
1ouse was assailed by the flames which seemingly almost 
nelted the marble. This side is ruined so far as beauty is 
-oncerned, as big pieces of granite were broken off to the 
depth of six or eight inches and in other places was badly 
blistered. The two largest office buildings which were 
swept by the flames are still standing but it is a questior 
vhether they must not be torn down. These sky-scraners 
vere fireproof but not heatproof . The walls and ceilings 














_ A silent witness in'the!district!where the fire!started. 


and floors did not burn, but they warped and twisted, be- 
ing surrounded with the intense heat. In some of the 
buildings, Il-beams and channels were bent in circles. In 
fact, the only material which seemed to resist the fire was 
the brick, as many solitary brick chimneys still standing 
indicate. 

Had the fire crossed Jones’ Falls, the residence part of 
Baltimore would probably have been destroyed. The banks 
of the creek on both sides for a quarter of a mile were 
almost entirely lined with engines. At one time over 400 
streams were playing on the fire. It was late on Monday 
afternoon of the 8th when the fire was brought under con- 
trol and had the strong wind not shifted it would not have 
been conquered then, Tuesday morning saw the fire prac- 


tically extinguished and the city under military guard. 
This fire was remarkable in another way. Not one person 
was killed. The reason for this is that the fire began on 
Sunday when the large factories, wholesale houses and 
office buildings were empty. Had the beginning of the 
fire been twenty-four hours later the loss of life would have 
been enormous. It is estimated that 50,000 persons are 
thrown out of work. 








Three belted Generators in the ruined portion of the Power House, 
showing broken Steam Pipe, 
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Storage Batteries. 


The voltage of a storage battery is usually on an average 
about 2 volts. On discharging, the electromotive force 
should not be allowed to fall below 1.8 volts; When the 








A Fireproof Safe, whose contents burned after being opened. 


batteries are charged, it should be done slowly and should 
never be carried above 2.5 volts. The changing electromo- 
tive force should not exceed that of the battery more than 
5 per cent. Cells should not be discharged more than two- 
thirds of their capacity and are never left standing un- 
charged. 
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Changes and Improvements. 
By W. H. WAKEMAN. 


Are all of the water tube boilers now in the market im- 
provements over the common shell boiler fitted with 3 or 4 
inch tubes? lam led to ask this question by noting tne ex- 
perience of a firm in this vicinity who formerly used the 
return tubular boilers mentioned, but during the course o! 
certain changes they were removed to another place and 
are doing good service there. 

A water tube boiler was put in to do part of the work 
formerly performed by the return tubulars. It is not neces- 
sary to state the particular kind ot boiler, as it is not my 
object to single out the product ot any frm tor condemna- 
tion or recommendation, but only to discuss the subject oi 
“Changes and improvements’ in a general way. ‘Lhis 
boiler is not considered an experiment, as many of them 
have been sold to various parties. 

The return tubular boilers very seldom needed repairs 
of any kind, but the brick turnaces required attention oc- 
casionally. ‘Lhe water tube boiler with its small tubes and 
numerous joints is a constant source of annoyance and ex- 
pense. It is perfectly safe to say that a dozen of these 
tubes have failed during the past few months, and every 
time that one of them gives out it is necessary to haul the 
hire, let out the water, and put in a new one. 

Every effort has been made to discover the cause of fail- 
ure, but without success. he manufacturers cannot locate 
the real cause, consequently nothing can be done to provide 
a remedy. When a tube tails they shut down and put in 
another, taken from a stock of them that they keep on hand. 
This is quite a change from the old tubular boilers that re- 
quired practically no repairs for perhaps ten years, but the 
improvement made is surely a minus quantity. 

The brick furnace of this boiler is more expensive for re- 
pairs than any return tubular that 1 ever heard of. Another 
firm well known by the writer, is having an experience that 
is almost as costly. Neither one-of them will put in more oi 
this type of boilers when renewals or additions are needed. 

Let us give the claims made for this kind of boiler a 
little attention that we may note their value. The tubes 
are made of very thin material, therefore heat passes 
through it very rapidly, but the tubes of a return tubular 
boiler are only about one-tenth inch thick, and it is well 
known that the greater portion of the heating surface is in 
the tubes, therefore but little advantage can be gained in 
this way. Certainly not enough in a whole year to pay 
for one shut down. 

As this boiler holds but little water, it is claimed that 
steam can be made very rapidly, and this is undoubtedly 
true, as 80 pounds pressure can be raised in about 15 min- 
utes. Some men seem to lose sight of the fact that be- 
cause pressure can be raised rapidly it does not prove that 
steam is made at low cost of fuel during a day of 10 hours. 

What is the special advantage gained by being able to 
raise the pressure so rapidly, in a stationary plant? I can 
understand the value of this featuure in the case of a fire 
engine, but such conditions do not apply to an ordinary 
stationary plant. I have five return tubular boilers, and 
there is about the same pressure on them in the morning 


that I leave at night, hence it is available for instant use, 


consequently I do not have to wait 15 minutes after the 
fires are burning briskly for a working pressure. My friend 
in charge of the so-called improved type of boiler finds that 


in about 15 minutes aiter his fire is banked his steam gauge 
pointer has fallen to zero. .‘these facts taken from actual 
service show very plainly that although it takes longer to 
raise steam {rom cold water in the common return tubular 
boiler, it falls just as rapidly, hence there is no special ad- 
vantage in it when everything is taken into consideration. 

Lhe disadvantage of it is plainly shown by the following: 
li the water line in this boiler is raised to the top of the 
gauge glass, the pump stopped and steam is used as usual, 
the water line wiil iail to the bottom of the gauge glass in 
three minutes. lf anything happens whereby the pump 
must be stopped tor two minutes under ordinary circum- 
stances, the pliant must be shut down. When we consider 
the body ot water contained in an ordinary tubular boiler 
and the time it takes to lower it, say six inches, the differ- 
ence is very plain. We have very good pumps at the pres- 
ent time, that can be regulated nicely, but there are few 
places whiere it is not a burden to pump in every minute, 
the exact amount evaporated. 

This boiler is equipped with a high and low water alarm, 
and it is in use tor about one-halt of the time on an aver- 
age. Can anybody blame the engineer for putting a muffler 
on the whistle? 1 do not. : 

in another plant one of these water tube boilers is used 
tor power and heating purposes, When steam is first turned 
into the heating coils in the morning, it lowers the water 
level as a matter of course. With a tubular boiler there is 
chance for having a reserve supply on hand, for as a rule 
if there are three gauges of water at this time the level 
will not be lowered enough to reach the danger limit, before 
the steam that is condensed into water begins to come back 
and prevents it from going lower.: . 44. 

When we take into consideration the small amount of 
water contained i the water tube boiler as described in a 
preceding paragraph, it will be very plain that as soon as 
steam is turned into the pipes, fresh water must be pumped 
into the boiler without delay When the water begins to 
come back it speedily faises the water level above the safe 
limit, if the matter is not attended to, therefore the engineer 
must let it go to the sewer until the boiler can take it safely, 
thus causing a direct loss by wasting water that must be 
paid for, and an indirect loss by using water that contains 
scale-making impurities, and allowing the pure article to 
run into the sewer. Heat is also lost by the operation. 

The foregoing refers to changes made in the type of 
boiler used, but | wish to call attention to one change which 
has taken place in the return tubular boiler. The first one 
that I ever had charge of was set with a flush front, or in 
other words no part of it extended beyond the furnace 
doors, and for several years I saw no other kind of setting. 
After a time | found that occasionally one was set with 
the shell projecting beyond the furnace doors a foot or 
more. 

It appears as if the average fireman had enough unpleas- 
antness to contend with when a flush boiler front is befor-: 
him, but with the shell a foot nearer, it is decidedly more 
hot and unpleasant. When the engineer inspects the fur- 
nace and shell while they are cool, and coming out of the 
former attempts to straighten up before the proper time, 
he understands what is meant when these boilers are called 
“head bumpers.” 

What advantage is gained by this change? If it costs 
less to repair the front part of furnace in this case, the job 
must be done more frequently, therefore no saving is made. 
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It is claimed that there is less liability of burning the 
y sheet on a half arch, or projecting front, and while this 
true, there is no excuse for allowing the brickwork to 
| down and leave this part exposed. Twenty-five vears’ 


‘.perience along this line gives me the right to speak with 


nfidence in the matter. 
A few remarks concerning what are sometimes called 


riproved plans for operating boilers will be appropriate 


this connection. One of the plants above referred co was 
rmerly supplied with steam by horizontal boilers tnat 
sre not forced to an unreasonable extent. While a re- 
ectable rate of combustion was maintained, the gases es- 
ping to the chimney were at a comparatively low tempera- 
re, which I am not able to state definitely, neither can | 
| just how hot they are now, as they come from th. 
ter tube boilers, but when the reader knows that the stack 
frequently red hot for several feet above the roof, it is 
\in that much heat is going to waste. 

-an this change be considered an improvement? 1| think 
t. Repairs are now expensive and frequently required. 
rk for firemen is so hard that but few will accept the 
sition, and fewer still keep it for a respectable !ength of 


ae, although an extra high price is paid on account of the 


isting conditions, 
\Vhile there are none too many boilers in this plant the 
inager is constantly seeking for some plan that will en- 


aie him to secure more rapid combustion, so that he can 
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off one boiler. Perhaps he wishes to have the stacks 
i throughout their entire length, but the reason for tl.is 
not plain, as it will not increase their usefulness, and 
-y will never be ornamental. If another boiler should be 
led to this plant and all of them used every day, the cost 
fuel would he less, an‘ the boilers prove more durable. 


_———_o—_-— 
A Modern Steam Generating Plant in Scotland. 
By Frank T. PERKINS. 


\t the Pinkston Generating Station where current is 


pplied for operating the Glasgow Corgoration Tram- 


ays, a steam power plant has been installed which gen- 


rates steam for four vertical compound engines each hav 
iy a maximum capacity of 5000 H. P., also two auxiliary 


s 


‘igines of 1000 H. P. each. The boiler room of this plant 


shown on the cover of this.issue and is 244 feet long and 


| feet wide, the height from the floor level being 7o feet. 
he two chimney stacks noted in Fig. 1 are 263 feet high 
nud have an internal diameter of 16 feet. The chimneys 
are built of brick with ornamental stone and terra-cotta 


ouldings, and the pedestals are octagonal in shape, car- 


‘ied to a height of 103 feet, above which point the chim- 
cys are circular. The width across the base of each chim- 
cy is 50 feet. 


There are 16 water tube boilers in the boiler house di- 
led into eight batteries of two boilers each, four batteries 


1 each side of the boiler house. These boilers were con- 
tructed by the Babcock and Wilcox Co., and are of the 


rizontal water tube type each having a capacity of 20,000 


ounds of steam per hour at a pressure of 160 pounds per 


uare inch. Each boiler is provided with straight tubes, 
nches in diameter and 18 feet long and has a total heating 
rface of 5137 square feet. The fire grate is nearly 11 feet 
de between the furnace walls. Each boiler is equipped 
ith a superheater, bye-pass, cut-out and regulating valves 
(| pipes. A mechanical stoker of the chain grate type is 


fitted to each of the 16 boilers, also smokeless furnaces are 
used while four electric motors and driving gear have been 
installed for operating the stokers. The motors are placed 
in the basement of the boiler house, one at each end of each 
shaft, and the two driving shafts run the whole length of 
the boiler batteries one on each side, under the floor, so that 
each shaft can, in case of emergency, be driven from either 
end. The two main driving shafts are four inches in dia- 
meter made of forged steel while the driving mechan- 
ism is so arranged that the speed does not exceed twenty- 
five revolutions per minute. The electric motors drive the 
shafts through double reduction spur gears enclosed in 
dust proof boxes. 

The water for the boilers is supplied from the Glasgow 
Corporation water mains through two storage tanks placed 
on girders between the two chimneys. Each have a ca- 
pacity of 18,000 gallons and measure Io feet deep, 12 feet 














Fig. 1.!Pinkston Generating Station, Glasgow, Scotland. 


wide and 25 feet long. Two fuel economizers are in- 
stalled, each capable of handling 2000 gallons of water fer 
hour, raising its temperature from go to 160 degréés Fahr. 
A seven inch steam pipe is connected from each battery of 
boilers into a nine inch cross main leading into the main 
header which is 16 inches in diameter arranged in two 
parts connected by two expansion bands. This system of 
piping was devised in order to supply the steam in the 
shortest and most direct way from the boilers to the en- 
gines. Two of the 5000 H. P. engines are equipped with 
pipes 14 inches in diameter from the header while the other 
two engines of the same capacity are supplied with steam 
by two 15 inch ripes from the header. As there is only 
one row of engines in the entire room and the length of 
pipe is short, the steam mains are placed overhead and are 
constructed of lap-welded steel. 
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+A steel flue is carried on the steel girders over each row 
of boilers. The two main flues are connected to the boilers 
by-steel uptakes. They are branched off to the economizers 
about'the- middle of each main flue and the two branches 
of each flue enter the chimney outside of the boiler-room. 
Four soot doors, constructed of 3%-inch steel plates, are 
provided for each main flue, the openings being 21 inches 
high ‘and 18 inches wide. 

Two of the vertical inverted compound condensing three- 
cylinder engines, with Corliss valve gear, were constructed 
in America by the E. P. Alliss Co., while the other two 
were built in England. They operate at a normal speed of 
75 revolutions per minute and each engine has a five foot 
stroke, the low pressure cylinder measuring 5 feet in dia- 
meter and the high pressure cylinder 3% feet in diameter. 

Fig. 2 represents one of the 5000 H. P. Allis engines be- 
fore shipment to England. 

The engines are directly coupled to four generators each, 
having a capacity of 2500 kilowatts. These alternators 





Fig. 2. One'of the 5000 H.P. Allis Engines installed at Glasgow, Scotland. 


supply a three-phase current of a frequency of 25 cycles 
per second and a pressure of 6500 volts. These machines 
have revolving fields with forty poles each and stationary 
armatures, 

The generators weigh complete about ninety tons, the 
revolving field weighing 38 tons and supplying the neces- 
sary fly wheel effect while the armature and frame weigh 
44tons. The armature frame is 214 feet in diameter while 
the revolving field frame measures 16 feet 8 inches in 
diameter. 

The steam generating equipment of this plant as well as 


the coal conveying apparatus and auxiliary machinery, in 
cluding the feed-water pumps, condensers and air pumps 
are of the latest and most modern design, the latter being 
shown installed in the Auxiliary Koom of this plant, 
Fig. 3. 

he coal is fed to the boilers irom overhead bunkers 
capable of holding about 2400 tons, these bunkers being 
hlled by two gravity chain bucket conveyors. ach con 
veyor can handle 50 tons of coal per hour, and draws it: 
supply from an outside bunker, built Just outside the main 
building, which, in turn, is supplied trom the six railway 
tracks, which enter on two ditterent leveis. 

The motive power in each case is supplied by a poweriu 
four-pole, continuous-current, shunt-wound dynamo. Lhes: 
motors are connected to a 500 volt circuit, and run at a 
speed of 200 r. p. m. ‘Lhis speed is reduced to suit the 
conveyor by a series of spur wheels, the last ot which is 
connected up to the driving wheels by a common spindle. 

An ingenious and original design of tilting gear is used 
for emptying the buckets at any point along the line. This 
gear, which can be fixed at any point where it is desired 
to unload, consists in a couple of levers with a smali rolle: 
on the end ot each. ‘Lhese rollers enter pockets in the 
bucket side plates, which are steadily rotated until the) 
have emptied, atter which they are released and left free 
to continue their course. This process takes place in a 
smooth and satisfactory manner without in any way in 
terfering with the steady and continuous motion of the con 
veyor. Lhe tension gear consists of two plummer blocks 
with a screw attachment to pull them along slides in a 
cast iron base. The conveyor chain passes over two cant 
wheels keyed to a shaft with these plummer blocks as 
bearings. In this way the conveyor chain is kept as taut 
as is found necessary for its proper working. 

A new and novel method of distribution is introduced to 
fill the buckets while in motion. This consists in a re- 
volving box-shaped contrivance driven by a spur wheel, 
which engages the moving chain, and is so designed that it 
is open only when the bucket is in a position to receive the 
coal or ash, as the case might be. ‘This distributing box 
is fed by a shoot from the side. 

The total length of each conveyor is about 860 feet, in- 
cluding a vertical lift of 107 feet. The buckets move at a 
speed of 45 feet per minute. The whole arrangement oi 
the boilers, bunkers, shoots and conveyors reduces manual 
labor in this department to a minimum. ‘The railway 
trucks containing the coal are run into position over a ser 
ies of bunkers, into which they are emptied direct. The 
conveyor, passing underneath, is fed by allowing the coal 
to pass from the bunkers into the distributing box described 
above. The tunnel under the bunkers is about 110 feet in 
length and when filled the buckets pass over guide cant 
wheels travelling back its extreme length, passing around 
another couple of guide cant wheels and rising vertically 
through a distance of about 33 feet to ground level. The 
conveyor assumes a horizontal motion for some 215 feet 
along the bottom of the boiler-house. It then rises 74 feet 
to the top of the building. In traversing the 210 feet along 
the top of the boiler-house the buckets are emptied at var- 
ious points into the coal hoppers over the boilers by means 
of the tilting gear already mentioned. The empty buckets 
descend the other side of the boiler-house back to the tun- 
nel where they may once more be filled, and thus complete 
their cycle of operations, 





Si 


104, 
in 
mps 
sing 
ant, 


cers 
ing 
ON 


jas 
va) 


5CU 
his 


lei 








March, 1904 


THE PRACTICAL ENGINEER 9 





The coal in the hoppers passes to an automatic weighing 
machine, and thence by a shoot on to the stokers, also au- 
tomatic, of the Babcock & Wilcox boilers. 

The conveyor is also used for removing the ashes from 
the boilers to railway trucks, to which it passes through 
a shoot in the boiler-house wall. The conveyor receives the 
ashes from specially constructed ash-pits, elevates them to 
a storage hopper, from which they are delivered to rail- 
way Cars. 

Glasgow is well supplied with water from Loch Katrine, 
which is equally excellent both for drinking and steaming 
purposes, so that no provision has had to be made for 
softening the water. The boilers are fed from two large 


and utilized to the greatest advantage. The condensers 
now at Pinkston were designed with this object in view, 
and hence their neat and compact appearance. The larger 
one shown in Fig. 2 is capable of condensing 60,000 pounds 
of steam per hour, and the smaller, which is used as an 
auxiliary, 24,000 pounds of steam per hour. The condensers, 
which take up a rectangular floor space, have thick cast 
iron shells greatly strengthened by a network of ribs. The 
tube plates are of rolled brass with solid-drawn brass tubes. 
expanded at one end and packed with cotton wick, set up 
with screwed ferrules at the other. The larger condenser 
contains 2690 of these tubes, and the smaller, or auxiliary, 
1072, and through these the circulating water passes twice. 





Fig. 3.—Auvxiliary Room of the Pinkston Generating Station showing Condensers, Feed-water Pumps and Air Pumps. 


storing tanks situated between the two chimneys, and which 
are supplied from the ordinary public water service. 

The feed-water is forced into the boilers by five feed 
pumps, operated by motors, and one steam driven feed 
pump. The former pumps are capable of delivering 8000 
gallons per hour, against a boiler pressure of 180 pounds per 
square inch, and the steam pump is capable of delivering 
16,000 gallons of water per hour against the same pressure. 

In dealing with the large quantity of exhaust steam which 
is inseparable from the working of a big power station, 
such as that at Pinkston, it is necessary not only to pro- 
vide an efficient and trustworthy set of condensers, but it 
is also very important that floor space should be economized 


In front of the condensers are four three-throw air pumps, 
which have a very high efficiency, and dispense with foot 
and bucket valves. Each set of pumps is run in connection 
with one of the large condensers, and is capable of dealing 
with 60,000 pounds of exhaust steam per hour. The ar- 
rangement for driving, as our illustration shows, is of the 
simplest description. A slow-speed electric motor, is 
coupled up direct to the crankshaft, and in this way all 
waste of power, due to transmission through a series of spur 
wheels, or other speed reducing devices is effectively 
avoided. Besides this, the above arrangement provides a 
neat and compact machine occupying a minimum of floor 
space, which is a most important factor in the design of 
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power stations. The pumps have 16-in. diameter buckets, 
with a stroke of 12 inches, and the crankshaft runs at 150 
r. p.m. The electric motor is connected to a 500-volt cir- 
cuit. 

Besides the four larger air pumps, there is also one 
smaller auxiliary pump, 11 inches diameter x 10-inch stroke. 
of a similar design to those described above. This smaller 
size can deal with 24,000 pounds of exhaust steam per hour, 
and, like the larger size, its motor runs at a speed of 150 
r. p. m. 

a een 


The Economizer. 
By J. J. McGutre. 


The cost of steam power production is made up of numer- 
ous elements, but after all the coal pile is the point at which 
true economy should begin. In any analysis of boiler tests, 
it is easy to determine the 1elative amounts of heat gen- 
erated which go toward evaporating water in the boiler and 
in the fuel, as well as the amount lost by radiation. But 
most noticeable of all is the percentage of heat developed 
that escapes, by way of the chimney, to the outside air 
through the medium of the hot flue gases. 

This surplus heat, escaping up the chimney, should not 
be allowed to go to waste, but should be used for heating the 
feed water for the boiler. The feed water furnished to the 
boiler must be heated from its original temperature to the 
temperature of the steam before any of it is evaporated. 
The heat required to do this is generally expanded by the 
fuel that should be utilized in generating steam. 

If the absolute pressure in the boiler is 100 Ibs. per square 
inch the temperature is 328°, and if we assume the original 
temperature of the feed water to be 60°, there must be ex- 
pended 328—60—268 heat units to raise the feed water to 
the temperature of the steam. At this pressure it takes 
1154 units of heat to evaporate one pound of water from a 
feed water temperature of 60°. Therefore it requires over 
23 per cent. of the fuel to raise the temperature of the feed 
to that of the steam. 

From the above it can be easily seen that the higher the 
temperature of the feed water entering the boiler, the 
greater is the saving in the cost of fuel. But it is very im- 
portant that the heat that is imparted to the feed water, be- 
fore entering the boiler, should be heat that otherwise would 
be wasted. 

There are iwo sources from which this heat is available 
and they are the exhaust steam and chimney gases. All 
heat imparted to the feed water by injectors comes origin- 
ally from the boiler steam and is returned thereto, and con- 
sequently represents no saving whatever, so far as the total 
heat required is concerned. At many power plants the cost 
of fuel is exceptionally high owing to the cost of transpor- 
tation from the mines to the plant and on this account en- 
gineers began looking around for some reliable means of re- 
ducing the coal consumption. This end is attained by the 
economizer and at the present time many steam plants are 
equipped with economizers. 

The economizer makes use of the heat in the waste fur- 
nace gases to raise the temperature of the feed water. It 
consists of vertical pipes placed in rows about four inches 
apart. Each row is connected at the top and at the bottom 
to headers. The tubes and headers are made of cast iron, 
as the sulphur and gases from the furnace would attack 
them if they were made of wrought iron. Screwed joints 
should not be used, but rather pressed joints, so that there 


will be no leakage as the economizer is subjected to severe 
strains due to contraction and expansion. 

Economizers are placed in brick flues, between the boiler 
and the chimney, and a by-pass flue must be provided to 
conduct the gases to the chimney when the economizer is 
out of service. The water enters the lower headers at the 
farthest point. from the furnace, or where the economizer is 
coolest ; it flows up the rows of vertical tubes, into the upper 
headers, then in the delivery pipe from where it is forced 
into the boiler. The hot gases from the furnace pass among 
the rows of tubes on their way to the chimney, coming in 
contact with the rows containing the hottest water first. 
The temperature of these gases is about 600°, which repre- 
sents a big loss if they are allowed to escape up the chim- 
ney at such a high temperature. But by coming in contact 
with the tubes of the economizer their temperature is re- 
duced to 250°, or 300°, which represents a drop of 350° or 
or 300°, some of the heat of the gases being utilized in 
raising the temperature of the feed water. 

On account of the tubes being in the path of the gases 
they become covered with soot, which is a very poor con- 
ductor of heat, and if*allowed to accumulate to any depth, 
on the tubes, materially lessens the efficiency of heat trans- 
mission. In order, therefore, to obtain the best results, the 
surface of the tubes must -be kept free from soot, and for 
this purpose scrapers are provided, which are continuously 
moved slowly up and down, along the surface of the tubes, 
and in this manner scrare all soot from them so that a clean 
surface is always presented to the hot gases, thereby en 
abling the tubes to conduct as much heat as possible to the 
water contained in them. The power necessary to operate 
these scrapers is obtained from a small auxiliary engine, 
that is fitted up in the boiler room and connected to suit- 
able gearing on top of the economizer, or wherever feasible. 
The power may be transmitted from a shaft which is con- 
nected in some manner with the engine room, if desired. 

Some ef the advantages of hot feed water are as follows: 

It prolongs the life of the boiler, by preventing the usual 
contraction and expansion due to cold feed water, which is 
so injurious to boiler plates. It also reduces the amount of 
coal necessary to keep up the required pressure. For ex- 
ample, if we have a boiler carrying 100 pounds per sq. in. 
absolute, the original temperature of the feed water is 60°, 
but by installing an economizer the temperature is raised to 
200° F; this represents a saving of 200—60=140 B.T.U. per 
pound of feed water, which means just so much heat saved 
that would otherwise escape up the chimney. 

The total heat at a pressure of 100 lb. absolute is 1182 
heat units. Therefore the heat supplied by the fuel above 
32°=1182—(60—32) 1154 heat units. But after the econ- 
omizer is installed, the heat required is 1182—(200—32) — 
1014 heat units. The gain in per cent. will then be 
1154—I1014—12% per cent., which represents the gain due 

1154 
to the installation of the economizer and, of course, the 
saving in coal consumption. 

It purifies the feed water because the impurities are pre- 
cipitated when the temperature of the water is raised. The 
most troublesome scale-forming substances are the car- 
bonates and sulphates of lime and magnesia. Carbonate 
of lime (which is the same thing as marble or limestone) 
will dissolve in water that contains carbonic acid. By heat- 
ing the water, the carbonic acid is driven off, and 
the carbonate is precipitated in solid form. The 
carbonates of magnesia act in a similar manner. The sul- 
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phates are soluble in water at low temperature, but are 
completely insoluble in water at a high temperature. Thus 
it is evident that if the feed water is heated to a high tem- 
perature, the greater part of the scale-forming substances 
will be precipitated in the solid form, so that they may be 
hlown out or scraped out through the hand or mud holes. 
The slow circulation of the water in the economizer gives 
ample time for it to get rid of a great part of these scale- 
‘orming materials, 

By introducing the economizer into the chimney flue, the 
resistance to the passage of the gases is greatly increased, 
and consequently the strength of the draft will be greatly 
«ecreased; this, therefore, forms one of the disadvaritages 

' the economizer. In order to have the strength of the 
Jraft the same as it was before the economizer was in- 
-‘alled, we must either increase the height of the chim- 
vey, since the strength of the draft increases as the height of 

ie chimney increases, or a forced draft system must be 
alopted. 

By comparing the advantages and disadvantages of the 
cconomizer, it will be readily seen that the advantages far 
cutweigh the disadvantages, and that it must therefore be a 
useful adjunct in connection with the working of stationary 
~eam boilers. 


en 


THE REGULATION OF STEAM ENGINES. 


- Method of Speed Control. Cut-off and Throttling Engines. 


PART II. 


Before continuing the discussion of shaft governors, it 
may be well to consider the different classes into which 
they may be divided. In the two shaft governors previously 
described, the action depended upon the centrifugal forces 
acting on the governor weight, the system of levers being 
kept in equilibrium by means of the tension of springs. 


increases or decreases as the load on the engine varies. If 
the angle of advance only is varied with an engine having 
a single valve, the cut-off is changed and the lead is changed, 
sometimes in a manner that is not desirable. As lead is 
given so that the piston may feel the full pressure of the 
steam at the beginning of the stroke, too much lead would 
tend to stop the engine before it reaches the dead point, 
and too little would make the piston move under less than 
the full pressure at the beginning of the stroke and the 
engine would therefore do less work than it is capable of 


= 








Fig. 15. 


doing. If the eccentricity is changed, leaving the angle 
of advance unchanged, the same trouble is experienced but 
in the opposite direction. That is, when the angle of ad- 
vance only is changed decreased cut-off means more lead. 
When the eccentricity only is changed, increased cut-off 
means more lead. A combination of these two should give 
a variable cut-off with constant lead and all single valve 
automatic engines attempt to produce this effect. Upon 
examining the condition which is necessary to produce con- 
stant lead, it is found that the point of suspension of the 
valve rod must move in a straight line. The Armington- 
Sims governor, illustrated in Fig. 14, represents a form of 
governor which uses a single valve, consequently it con- 
trols the compression, as its position is changed, to meet 
the requirements of varying loads. As represented in the 
figure, the weights AA are in a position when the engine 
is first started. As the speed is increased the weights. AA. 





Fig. 14. 


Another important type depends upon the action of inertia 
upon the governor weight and the third type depends upon 
the combination of the inertia and centrifugal types, where 
the speed of rotation is maintained for any given load by 
the centrifugal forces, the inertia being the governing factor 
when there is a change of load. Another classification of 
shaft governors depends upon the movement of the valve. 
Tn some forms of governors the lead remains constant when 
the load changes while in the second type, the lead either 


Fig. 16. 


are thrown outward by the centrifugal force, the effect of 
which is to roll the inner eccentric in one direction and 
outer one the opposite direction. By this means the ec- 
centricity, represented by yr in the figure, is reduced, the 
travel of the valve is shortened and the angle of advance 
is increased. The result of decreasing the valve travel and 
of increasing the angular advance is to make the ctt-dff 
earlier and increase the amount of compression; in other 
words the work done by the steam is less. As the speed 
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decreases, the weights move back toward their original po- 
sitions, the radius of eccentricity becomes longer, and the 
angle of advance decreases, consequently cut-off takes place 
later and the work of the steam is increased. The speed of 
the engine may be changed by tightening or loosening the 
nuts at the ends of the springs. Fig. 15 represents three 
cards taken from an Armington and Sims engine with three 
different loads. 








Fig. 17. 

The Buckeye engine governor illustrated in Fig. 16 is 
one of the oldest forms of shaft governors. In this form of 
governor, it will be observed that it differs from those 
described above in this essential feature; that the angle of 
advance only is varied by the centrifugal action of the 
weights, this being all that is necessary, as in this engine 
two valves are used, a main or distribution valve actuated 
by a fixed eccentric and a cut-off valve actuated by the 
governor mechanism. 

In the case of a single valve operated by a shaft governor. 
as before stated, if the angle of advance only is altered, the 
cut-off may be varied to suit the conditions of load, but 
in that case the lead will also vary in such a way that it 
will increase as the cut-off is decreased. If, on the other 
hand, the regulation is performed by varving the eccen- 
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Fig. 18 


tricity alone, the reverse would take place, and hence for 
shaft regulation in connection with a single valve it be- 
comes necessary to vary the eccentricity and angle of ad- 
vance simultaneously. This is not the case where a separ- 
ate distribution and expansion valve are used as in the 
Buckeye engine, because the admission and exhaust closure 
are affected by the distribution valve, and the governor acts 
only on the cut-off, 


Referring to the above cut, it will be sen that the gov- 
ernor consists of two weighted arms, aa, pivoted at one end 
to the wheel and connected at the other to the ears of a 
loose eccentric C, by means of links, BB. The tendency of 
the arms to move outward by virtue of their centrifugal 
force is resisted by the action of the spiral springs, FF. As 
the speed increases, the centrifugal force of the weights 
partially overcomes the pull of the springs, and the eccen- 
tric is shifted or advanced and thus the cut-off made to 
take place earlier. Fig. 17 represents three cards taken 
from a Buckeye engine with three different loads. 

The Fitchburg governor is illustrated in Fig. 18. This 
form of engine uses independent steam and exhaust valves. 
The upper valves are worked by means of a cam wrist 
plate and controls the points of admission and cut-off, the 
latter being regulated by the governor. The lower valves 
control the points of exhaust release and closure. The 
action of the governor is as follows: 

So long as the engine is below speed the eccentric is 
kept in the longest throw by the tension of the springs and 
steam follows about three-fourths of the stroke, but as soon 
as proper speed is reached centrifugal action causes the 
weights H to overcome the tension of the springs and to 
move outward at the same time lengthening the springs. 
By means of the connecting rods GG the outward motion 





Fig. 19. 


ot the weights turns the suspension arms C upon their fulcra 
D, and through the ears B, the eccentric is carried across 
the shaft, and as the arcs described by the centers BB are in 
opposite curves they compensate each other and the centre 
S of eccentric follows a straight line in its movement, pre 
serving a constant lead opening. This decreases the ec- 
centricity, and increases the advance of the eccentric. 
giving an earlier cut-off to the valve until, when the 
eccentric is swung squarely back of the crank, the valve 
opens only the lead, there being all points between this 
and extreme cut-off for variation. 

This governor can be used with a single valve, changing 
the point of compression at the same time that it changes 
the point of cut-off or can be used to actuate an admission 
valve only. the exhaust valve being driven from a second 
eccentric and remaining constant as to all its duties, Fig. 
19 represents three diagrams taken with different loads from 
a Fitchburg engine. 


> -_-—--————— 
Liquid Fuel. 


Krom a number of tests that have been made, the r 
sults of the best installations with boilers of known eff- 
ciency show 15 lbs. of water evaporated from and at 212° 
Fahr. per pound of oil fuel used. Any advance upon this 
with the spray method of firing is generally considered im- 
possible without further refinements in boiler fittings and 
a far more careful use of the same than is commonly found, 
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Some Engineering Experiences. 
By A CONSULTING ENGINEER. 

Along in the early eighties | entered the office of a certain 
machine shop, builders of, at that time, a well known line 
of stationary engines. The proprietors, one an elderly man 
and the other a younger but less experienced man in the 
practical workings of a steam plant. Upon presenting my 
card I was met with “No, we have only a small boiler and 
it won’t pay us to make any change to it.” “Yes, certainly 
you can look around if you want to but | expect you won't 
tind things much worse or better than most boiler and en- 
gine rooms around here.” ‘Thinking there was little or no 
use proposing alterations here I went out into the shop, ac- 
companied by both proprietors. They were transmitting 
to the line shaft upwards of 150 H. P. and exhausting into 
the atmosphere. The boiler feed water was pumped cold 
irom a well directly into the boiler. I proposed to sell them 
a feed water heater, gave the usual reasons why it would 
be advantageous to the purchaser, only to be met with 
“No sonny, !f we were to use a machine like you are ad- 
vocating we would create a back pressure and our engine 
now has all she can do, in fact she is already overloaded so 
much that she cuts-off so late she don’t expand down to 
near the atmospheric pressure.” I talked some more and 
left thoroughly discouraged. A few weeks later the younger 
partner came into my office and said: “My partner, Mr. F., 
is going away for a few days. I was rather impressed with 
what you said when you were at our shop recently. Can 
vou get one of those heaters to our place and have it work- 
ing before he gets back?” What happened? Well I expect 
it will be best to repeat what the engineer told me. It 
seems that about a week after the heater was installed, the 
old gentleman walked into the engine room and seeing the 
heater, said, Tom, what is this? A heater sir, says I. A 
heater, says he, and ain’t it warm enough in here without a 
heater? says he. Yes, sir, says I, but it ain’t to make the 
boiler room warmer, it’s to heat the water before it goes into 
the boiler by using the exhaust steam. And does it take 
the chill off of the water? says he. Well you can try it for 
yourself, says I, and taking a bucket I opened the valve and 
let the water run out of the heater into the bucket. When 
the bucket was nearly full I said now sir you can try it, 
and believe me or not, he jabbed his left hand down into 
it and scalded it until the skin peeled off, and all he said 
was, Tom, if we’d had one of them heaters in years ago we 
would have been rich by now.” 

About three months ago I found a plant where the only 
means provided for regulating the draft was a damper in 
the stack, so placed that the fireman had to climb on top 
of the boiler to open or close it. Did he do it? No, he 
preferred to regulate the draft by opening and closing ash- 
pit and firing. The owner was not willing to spend a cent 
in actual cash, but gave me permission to use some grooved 
pulleys and rope I found about the place, and also the help 
of a carpenter. Between the two of us we rigged up the 
pulleys and rope so that the fireman could open or close 
the damper with less trouble than he could operate the fire 
or ash-pit doors. The result was they saved two tons of 
coal per week. The boiler room is now fitted up with mod- 
ern steam appliances, including an automatic damper regu- 
lator in a polished wood case and glass front.: 

The above reminds me of a damper regulator installed 
and left in good working order. Shortly after, complaint 
was made that it was not working right, sometimes it would 


work and at other times the damper had to be worked by 
hand. After looking round and finding everything in good 
repair, I shut off steam, took out a little plug, squirted in 
a lot of kerosene, put in the glug, turned on the steam, 
and so far as I know, the damper still is doing good work. 


—_————g—____ 
Heating of Crank Pins. 


The crank has ever been one of the most troublesome 
parts of the steam engine. It must be of such a size that it 
not only must have strength enough to sustain the entire 
pressure of the piston, but its diameter and length must be 
sufficiently large to prevent heating. The most usual way 
that a crank pin fails to perform its duty, is by becoming 
overheated, the strength being generally sufficient, when 
designed large enough, to prevent overheating. The 
diameter does not enter into the consideration of the fric- 
t1on on a crank pin, because, while the diameter reduces the 
pressure per square inch, the larger the diameter of a crank 
pin is made, the greater is the speed of rubbing between the 
pin and its boxes for a given number of revolutions. 

Within reasonable limits, it is generally stated that the 
longer a bearing is, the cooler it will work. The crank pin 
must withstand the pressure on the piston, which pressure is 
concentrated at the crank pin; so that if the pressure on the 
piston is 100 pounds per square inch, the pressure on the 
crank pin may vary from 500 to 2000 pounds per square 
inch, as usually found in practice. The tendency of this 
pressure is to force the film of the oil out between the crank 
and its boxes, and for this reason oils are more easily ex- 
pelled from small than from large journals. 

If oils are expelled by extreme pressure, the friction in- 
creases rapidly and the surfaces begin to heat and wear im- 
inediately, and sometimes it increases so fast that the pin 
will soon smoke within a few revolutions after the metals 
of the crank pin and the boxes touch each other. The sup- 
posed superiority of brass or Babbit metal-lined boxes lies 
in their great softness and conductivity for heat. Brass will 
conduct heat away from two: to four times as rapidly as 
iron. However, the film of oil interposed may render this 
conductively of less avail than is generally supposed, and 
the advantage lies in the fact that being a softer metal, it 
receives the principal damage and can be more easily re- 
paired than the crank pin, which is usually made of high 
carbon steel. Phosphor bronze, is in general use, when the 
wear is very great. 

A great increase of the velocity of the rubbing surfaces 
renders the bearing more liable to heat than a great in- 
crease in pressure, although the total amount of work done 
by friction is the same in both cases and is probably ac- 
counted for by the rapid expulsion of the lubricant. In all 
machines there is a limit below which the speed and pres- 
sure cannot be reduced, and therefore the journals should 
be so proportioned that no more heat due to friction must 
be generated than can be carried away by the oil, the at- 
mosphere and the conductivity of the metals. 
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It seems to be a generally 
accepted statement that the 
suspension of zinc plates in the 
water iri a steam boiler has the effect of keeping the boiler 
surfaces in good condition. That this is true in a large 
number of cases cannot be doubted, since the use of zinc 
slabs in marine boilers is very common and widespread. 
However, its purpose is to prevent corrosion of the internal 
surfaces. Sea water, while strongly impregnated with salts, 
may, and frequently does, contain corrosives, and in order 
to prevent the gradual demolition of the plates, the zinc 
plates are introduced. 


Zinc, Scale 
and Corrosion. 


The action is purely a chemical one. Most metals are 
quite easily attacked and eaten away by ordinary acids, but 
there are some which are much more easily corroded than 
others. Thus it is that zinc is more readily subject to 
corrosive actions than iron. Consequently, when zinc slabs 
are placed in water containing corrosive impurities, it is 
eaten away at a rate depending upon the strength of the 
corrosive solution. In the steam boiler, the zinc is more 
easily attacked than the boiler shell, and -consequently the 
former is destroyed while the latter is preserved intact. 

But, as stated in the opening paragraph, it has been 
generally believed that zinc may be used effectively as a 
preventive of incrustation, also. Whether or not this is true 
is a much discussed question; yet it would seem very doubt- 


ful whether this property could be logically attributed to the 
zinc, in view of the facts as they exist. 

Boiler scale is formed from sulphates and carbonates 
of lime and magnesia, in most cases. ‘These substances are 
brought in by the feedwater, in solution. Upon heating the 
water to about 300 degrees Fahrenheit these impurities are 
no longer soluble, and are therefore precipitated in the form 
of a visible sediment. This, falling to the bottom of the 
boiler, and being carried to other parts by the circulation, 
adheres to the surfaces, where the heat bakes it into a hard, 
scaly layer. 

Now, it is rather hard to see how the mere suspension oi 
zinc slabs in a boiler is going to prevent this formation oi 
scale. The water contains these scale-forming impurities. 
When it is heated, they are thrown down. The question 
still remains, then, as to just how the zinc is going to pre- 
vent this sludge from adhering to the plates which it must 
unavoidably touch. . 

The action of the zinc is supposed to be of a galvanic 
nature. As is well known, a common battery is formed by 
suspending a bar of zinc and a bar of carbon side by side 
in a solution of sulpuhuric acid. The solution acts chemic- 
ally upon the zinc, and it is destroyed, being changed to zinc 
sulphate, while the hydrogen liberated escapes to the at- 
mosphere. In the steam boiler, where zinc is used, the 
iron plate takes the place of the carbon, and the water takes 
the place of the acid solution. The same galvanic action 
occurs, with the same results. 

It has been suggested, therefore, that inasmuch as these 
hydrogen bubbles are set free from the surface of the plate 
or shell, they would in that way prevent the scale-forming 
materials from adhering firmly. While the argument has a 
certain force of reason behind it, yet it must be evident that 
the zinc can in no way get the sludge out of the boiler, and 
that unless the boiler be properly blown down and cleaned at 
regular intervals, the deposits will become of sufficient 
volume and weight to pass down upon the shell and bake 
there in spite of all the zinc slabs that could be hung inside 
the boiler. The natural conclusion, therefore, would be that 
while zinc may be very beneficial in preventing corrosion, 
it cannot be successfully used as a scale preventive. 


——_o—____ 


A pound of what is called 
average coal contains about 


10,000 heat units and in size is 
somewhat smaller than a man’s fist. One heat unit is 


equivalent to 778 foot pounds of energy, so that one pound 
of coal contains a latent power of 7,780,000 foot pounds. 
The horse-power is equivalent to the expenditure of 33,000 
foot pounds in one minute, so that if this pound of coal was 
all burnt up in one minute, it would give out, if expended 
in mechanical work, the enormous sum of 235 horse-power. 
or 176 kilowatts. If there was no loss in the transmission 
of this power, it would give out in light an equivalent of 


The Power in 
a Pound of Coal. 
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50,000 candle power, or would light 3125 sixteen candle 
power incandescent lights for one minute. 
This is very far from the amount of energy actually ob- 


tained in practice from the burning of one pound of coal. 
Of the 10,000 heat units that are liberated in the fire box of 
« boiler from one pound of coal only about 7,000 are trans- 
ierred to the water in the boiler, the other 3,000 heat units 
being lost to the atmosphere, from radiation and heat in flue 
vases, the latter being about 20 per cent. of the heating value 
vf the coal. These 7,000 heat units are then available for 
use in the cylinder of the steam engine. 

There have been from time to time statements made as to 
‘remarkable efficiency of a reciprocating engine, but the 
.verage of a number of tests shows that the efficiency of a 
riple expansion engine with high steam pressure condensing 
9 about 28 inches vacuum will give an efficiency of only 
7.5 per cent. and for the high speed non-condensing engine, 
on efficiency of 8.5 per cent. is fairly good. It is no doubt 
»robable that a majority of engines run at lower efficiency 
‘han this, as tests have frequently been made which show 
that an engine running satisfactorily has only an efficiency 
of from 2 to 3 per cent. If, however, for the sake of com- 
parison, the non-condensing engine has an efficiency of 8.5 
per cent. this leaves only 595 heat units actually used by the 
engine out of the 10,000 heat units available, or a plant effi- 
ciency of only 5.95 per cent. This percentage is further re- 
duced when this power is transformed into electrical energy, 
the efficiency of a good generator being about 92 per cent., 
so that this reduces the total efficiency of the plant from the 
coal pile to the switchboard at 5.5 per cent., and instead of 
lighting the 3125 sixteen candle power incandescent lamps, 
the actual number of lamps that one pound of coal can light 
for One minute, under the present system of transmission of 
heat into power, is only 172. 

It is for this reason that scores of inventors are bending 
their energies to produce the electric current direct from the 
coal pile, and if this were possible, which does appear as yet 
to be near solution, it would save the heat losses in the 
boiler, the steam engine and the electric generator. The 
boiler and the electric generator are fairly efficient, the main 
loss occurring in the steam engine. As this loss is inherent, 
the refinements of using higher pressure, more expansions, 
superheating, steam jacketing and increasing vacuum go 
only to making a very large loss a trifle smaller. 


—_———_¢—____— 


In another column of this 
issue will be found a descrip- 
tion of a water tube boiler 
explosion which occurred at the Geyer Avenue power house 
in St. Louis. There were twenty-three boilers in this plant, 
arranged in batteries. Seven Heine boilers were arranged in 
one battery and in the other battery were ten Heine boilers, 
four Babcox arid Wilcox and two boilers of a local make. 
It was the battery of seven Heine boilers that exploded. 
They were of the usual water tube type, 19 feet long, with 


A Water Tube 
Boiler Explosion. 


two main drums 30 inches in diameter and a steam drum 30 
inches by 7 feet above the main drums. The exploded 
boilers were rated at 250 horse-power each and contained 
113 3/2 inch tubes 16 feet in length. 

Since the time of the explosion several investigations have 
been carried on to determine the cause and place the respon- 
sibility of the accident, and the testimony is anything but 
flattering to the trolley company or the engineer in charge. 

The opinion of the examining board is, that the stoppage 
in the connections to the water glass and in the feed con- 
nections, together with the fact that the boilers were con- 
tinually overloaded between the hours of 5 and 7 to such 
an extent that the water would at times entirely disappear 
trom the gauge glass. This caused low water in the boilers, 
resulting in overheating of the tubes with consequent weak- 
ening and final rupture. 

While it is no doubt true that the boilers were badly mis- 
managed, excessive pressure was used and low water wds 
probably frequent, it does not necessarily follow that an 
explosion of this magnitude should result. In fact, water 
tube boilers have been used this way before and are still 
being used, and to the credit of this type of boiler let it be 
said that this is the first serious explosion of the kind that 
has happened with this type of boiler. The safety of a water 
tube boiler lies in the fact that usually some small part will 
rupture, giving notice that something is wrong, and the 
chances of its being weakened throughout and giving way 
suddenly is exceedingly remote. 

A part of the testimony that was given before the board 
of engineers does not seem to have gained the attention that 
it should have. It appears that the boilers were all con- 
nected to a header which had been in use but a few days and 
two of the steam fitters that put it up were still working on 
it. One of these men was killed and the other injured. 
Could not these men with the added strain they imposed 
upon the pipe line with their wrenches have been sufficient to 
cause the main to break? ‘And if the main did break first, 
what would happen? The pressure being relieved, the steam 
carrying the water with it would move with enormous 
velocity from the broken joint. This would relieve the 
pressure within the boiler and cause what water was left to 
become evaporated and the resultant steam to become super- 
heated. This enormously rapid expansion from water under 
pressure to steam at atmospheric would give a hammer blow 
which no boiler could resist, and hence the boiler would give 
away at the part of boiler that had to withstand that shock. 
This seemed to have been at the back end, at the water leg. 
If this caused the first boiler to explode, the others would 
almost simultaneously follow from the same _ cause. 
At any rate, it would be interesting to know why the water 
tubes did not burst, as usually occurs in explosions of water 
tube boilers, but why the water legs were stripped off of the 
ends of the tubes, leaving the latter free. It seems as if a 
sudden release of pressure causing an excessive shock to 
the water leg is the most plausible explanation, rather than 
that of low water. 
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Peculiar Explosion of Water-Tube Boilers. 
By Joun C. Hiepon, M. E. 

There occurred in St. Louis, on December 2ist last, a 
most singular and destructive explosion of water-tube 
boilers. ‘hat a genuine explosion took place, is evidenced 
by the photographs taken by the writer on the morning 
atter the explosion, which occurred at about 5 o'clock P. M. 

The force of the explosion was exerted in all directions 
and brick and iron were scattered about for a radius of three 
squares. Two boilers were hurled east into Missouri Ave- 
nue, three others went south into the car sheds and part of 
others were thrown northward through the building. A 
boiler shell was carried over a row of houses to a vacant 
lot two blocks away and a steam drum landed in Allen 
Avenue, having been hurled over the car house. A general 
alarm of fire was turned in but there was nothing for the 
fireman to do. Daylight showed the interior of the power 
house to be a mass of twisted steel, splintered timbers, 
bricks and mortar. The flywheels of the big engines were 
the only things that were recognizable as having retained 
a semblance of their former shape. 

The views Nos. I, 2, 3, 4 and 5 show the enormous force 








View No. 1. 


exerted by the explosion, the same having spread apart the 
water-legs and pulled out the ends of nearly all the tubes, 
and the latter were thrown like tooth-picks all over the 
place. View No. 1 shows the location of the boiler-room 
swept completely clean. View No. 4 shows several shells 
leaning against cars, where they were thrown and lodged 
fully 100 feet from their places, the water--legs being torn 
off at one or both ends of the shells. In one instance (View 
5) a water-leg weighing over a ton was thrown and lodged 
on top of a car standing in the car-sheds over 100 feet 
away. View 2 shows the rear end of one shell with its 
water-leg attached. The small pipe is the blow-off pipe, 
not the feed-water pipe, the latter having been attached to 
the front end of the shell. View 3 exhibits the back ends 
of a pair of the shells, the force having been so enormous 
as to have sheared and torn out rivets. 

The exploded boilers were quite old and had been sub- 





jected to over 12 years continuous hard usage in the plant 
of the St. Louis Transit Co., having been erected in 1891 
by the Heine Safety Boiler Co. Seven boilers exploded, 
the same having been located at one end of a battery of 
twenty-three, all connected to a single steam-header. Seven 
men were killed, most of whom were colored firemen. 
Property to the amount of $50,000 was also destroyed. 
There were fortunately very few persons employed at the 
plant, or the loss of life would have been much greater. 
th Coroner’s Jury held as follows: ‘Either the boilers and 
apparatus connected therewith were not in good condition, 
or there was incompetency or negligence in running the 
plant.” 

No inspection had been made by the St. Louis Boiler 
Inspector since February, 1903, almost a year ago, and so 
no blame could be laid at his door, as the law requires in- 
spection but once a year. But it seems there had been a re- 
cent inspection by one of the Casualty Companies, and the 
Transit Company’s chief engineer who was on duty at the 
time the explosion occurred testified, when asked what kind 
of an inspection had been made a short time before, that he 
and the inspector “walked up and down the boiler-room 








View No. 2. 


and he looked at the water-column which shows the level 
of water in the boilers.” 

Needless to say that if such action constituted an “in 
spection,” there might as well not be any made in the future, 
because all real, live engineers know that the water-column 
connections frequently become stopped with mud and scale 
and render the glass-gage and try-cocks unreliable, even 
though plenty of water be shown there. Undoubtedly there 
is much room for reform in boiler inspections, and as the 
feed-water pipes were found to be plugged with scale on 
the exploded boilers, we suggest that inspections hereafter. 
particularly on water-tube boilers, include taking down the 
feed-pipes. Fig. 9 represents a sketch of the two feed-water 
nipples of one of the boilers. One was found entirely 
plugged up with hard scale, so that not a drop of wate: 
could enter, and the other had but %-inch passage, utterly 
inadequate to supply so large a boiler, the same being 
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rated at 250 H. P. There were no fusible plugs in the 
boilers. 

This would seem to have been a clear case of low water, 
in at least one of the boilers, as the feed-pipes were badly 
plugged with scale, and the engineer testified, that he de- 
pended entirely upon the glass water-gauge to indicate the 
amount of water in the boiler. He also testified that just 
before the explosions, one of the boilers had been cleaned 
and supposedly filled with water, and fired up; and the 
probability is that the tubes were only partially filled with 








View No. 3. ; 











View No. 5. 


water owing to the plugged feed-pipes, and when fire was 
applied, the steam accumulated to an enormous pressure, 
as the header-valve was also perhaps closed; and there 
is good evidence that a number of the safety-valves were so 
badly “stuck” with scale and corrosion that they could not 
possibly have opened at anything under 500 pounds to the 





square inch. There was also evidence that a new header 
had just been finished and connected to the boilers, so that 
it is very likely that the main steam-valve was closed, cut- 
ting off the seven exploded boilers from the balance of the 
battery. 

It is well known that water contained in a boiler under 
pressure will, when suddenly relieved of pressure, exert an 
energy per cubic foot equal to that exerted by one pound 
of black gun powder. A reasonable explanation of such ac- 
tion lies in the fact that the water in a boiler has an enor- 








View No. 4. 
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View No. 6. 


mous amount of heat stored within it; or. in other words, 
the water acts as a reservoir or store-house for the latent 
heat. Even supposing that boiler to have contained only 
a bowl! of water, the same would generate a sufficient en- 
ergy to tear any boiler to pieces when subjected to over- 
pressure and low water. Many have wondered why the 
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tubes alone did not burst, as usually occurs in explosions 
in water-tube boilers. In the present case, the tubes did 
not burst, but the water-legs were stripped off of the ends 
of the tubes, leaving the latter free. 





The evidence points to the probability that but a single 
boiler caused the explosion, it having been suddenly re- 
lieved of pressure by a broken steam-header, or perhaps by 
the giving away of a number of over-heated tubes during 
low water, with the safety-valve out of order and_ the 
header-valve closed, and this would be sufficient to break 








View No.!8.:' 


the header, and thereby release the steam contained in the 
remaining six boilers, which would have the effect of caus- 
ing the super-heated water contained in them to at once 
flash into a great volume of steam, which no boiler could 
possibly withstand, 


It was stated by some of the, witnesses that the boilers 
exploded one at a time, and that seven consecutive ex- 
plesions were heard. Negro firemen were employed and 
some worked harder than others, with the result that some 
of the boilers would be kept hotter than the others. The 
cooler boilers would thus receive most of the feed-water 
from the pumps, while in the hot boilers the water would 
get dangerously low. This was especially true during the 
evening hours when the load was heaviest. This is in 
accord with other testimony that the feed-pipes were al- 
most plugged with scale in some of the boilers. Engineer 
Forman testified that he depended entirely upon the glass 
water-guages, and there is little doubt but that the guages 
were also stopped up with scale, so that although they in- 
dicated plenty of water, yet the water in the boilers was 
quite low. The former chief engineer, testified that sev- 
eral months previously they had difficulty in maintaining 
the proper supply of water in the boilers, owing to the over- 
load. View No. 6 shows one of the tubes which had evi- 
dently been badly over-heated and could only have been 
caused by low water. Views Nos. 7 and 8 show the same 
tube at the top of a large pile of tubes. The ends of these 
tubes bear clear evidence that they were stripped from 
the holes in the water-legs. 
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Fig. 9. 


The occurrence of the above described explosion should 
not at all detract from the popularity of water-tube boilers, 
as it has been clearly shown that the explosion occurred 
through no defect in construction. It would have required 
something like 1,000 pounds per square inch to have torn 
the shells of these boilers in the manner indicated in view 
No. 2, and at other points observed by the writer while 
taking the photographs. The writer, therefore, has no 
hesitancy in stating that in his opinion any other water- 
tube boiler would have gone to pieces under like circum- 
stances. 

Since the above was written, the St. Louis Board of En- 
gineers has made their report, as required by law, and they 
substantially affirm every statement, and even go farther 
in their condemnation of the street railway company’s sup- 
erintendent, who is not a licensed engineer, and yet is 
allowed under the present law, to give orders to many 
licensed men under him. The Board has revoked the license 
of the engineer who was on duty at the time of the explo- 
sion, on the ground of negligence or incompetency. The 
Board report in part, as follows: “A test of the safety- 
valves showed they required from 142 to 170 pounds to the 
square inch to force them open, when the law allowed them 
but 125 pounds. There has never been a boiler devised 
which cannot be exploded by an incompetent or careless 
engineer. A water-tube boiler in the hands of such an en- 
gineer is no safer than a fire-tube boiler,” 
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ing as possible, a moderate rate will be paid by us for all contributions pub- 

lished under this heading. However, we do not assume responsibility for 

the ideas or opinions expressed. None need hesitate to contribute because of in- 

ability to draw or write well. We will redraw or revise whenever necessary—it js 
the idea we want. New ways of doing old things, criticisms of accepted theories, 
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and general engine-room experiences are especially solicited. 
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Steam Pump Economy. 


EpitrorR THE PRACTICAL ENGINEER: 

With reference to the article which appears in the editor- 
ial columns of your issue of January, 1904, under the cap- 
tion “Steam Pump Economy,” it occurs to me to direct your 
attention to an explanation of why it pays in a great many 
plants, in fact the majority of the large ones, to emply inde- 
vendent, direct-acting, steam driven pumps, as the writer 
rf that article must have overlooked this very important 
reason. 

No matter how wasteful of steam a pump or an engine 
may be, that pump or engine will be far more economical 
—first cost, cost of maintenance, or cost of operation con- 
sidered—than will any form of condensing pump or engine 
so long as the exhausts can be utilized for heating the boiler 
feed supply, for heating water for commercial purposes, or 
for use in drying systems or for heating buildings. 

The actual power required in either case is represented 
hy the same heat values. There may be somewhat greater 
losses of heat in the case of one engine than the other, but 
these losses do not make up the tremendous wastage or dis- 
sipation of heat that is necessary in order to run an engine 
condensing, for with the best engines something like 85 
per cent. of all the heat that was originally put into the 
steam must be thrown away through the condensing water 
in order to produce the same amount of power for a smaller 
steam consumption than can be obtained with a non-con- 
densing engine. Whereas, in the case of the wasteful steam- 
eating, direct-acting, steam pump or plain slide valve en- 
gine practically all of the heat not used in producing power 
or lost by radiation is transmitted into the water used for 
boiler feed purposes and returned to the boilers, and it is 
therefore not wasted but utilized. 

With one pnound of exhaust steam at atmospheric fres- 
sure, about six pounds of water can be raised from say 50° 
up to 212° F., and it can be very readilv proven that for 
every 10° added to the temperature of the feed water up 
to sav 212° at least 1 per cent. of the entire fuel bill can be 
saved. In fact, it has been shown bv hundreds of locomo- 
tive boiler tests that the average saving is 1.2 per cent. for 
every 10° adde to the temperature of the feed supplv. 

The value of the exhaust from the auxiliaries in con- 
densing plants is therefore exceptionally great. To obtain 
the highest economic results these plants should he so de- 
signed, wherever possible. that evervthing should be run 
non-condensing until sufficient exhaust steam at atmos- 
pheris pressure is provided for accomplishing the heating 
of the feed supply: the balance of the nlant should he rin 
condensing. In other words, the auxiliaries should not he 
either direct or motor driven until the heating of the boiler 
feed supply is provided for. 


on 


We recall one case of a plant of about 20,000 H. P. 
where everything, including the boiler feed pumps, was 
run condensing—cutting out enough of the auxiliaries and 
running them non-condensing to heat the boiler feed water 
meant a saving of over 8 per cent. of the entire fuel bill. 

One of the particular advantages of the open heaters 
over any form of closed or pressure heaters for condensing 
plants, is that, because they save the exhaust condensed 
in accomplishing the heating, they will heat more water 
to a given temperature, or they will heat a given quantity 
of water to a higher temperature, than will the closed heat- 
ers, thereby giving the best possible’ results from a limited 
quantity of exhaust steam. 

Joun C. Jones. 


Harrison Safety Boiler Works. 
Philadelphia, Pa. 


————— 


Boiler Feed Pump Repairs. 
Epiror THE PRACTICAL ENGINEER: 


IT was called out to a nearby village the other day to look 
at a boiler and see “if it was worth while to fix it up or put 
in a new one,” as the owner put it. Well, we were soon 
at the place and when I got into the boiler room I asked 
the engineer if the boiler was opened, and he showed me 
the plates were all out. The cold was intense—the ther- 
mometer registered 5° and 6° F below zero. I carefully 
but hastily examined the boiler, and pronounced it unfit 
for further use, and recommended a new one as soon as 
possible. The boiler showed some bagging. and was badly 
pitted over the grates, the back head leaked through fire 
cracked seams generally. and the boiler was in bad shape. 
T told them to reduce the pressure from 70 pounds to 60 
pounds until a new boiler could be put in. 

‘After the examination was over, the engineer proceeded 
to fill the boiler from a tank in an upper storv of the build- 
ing. This tank had been filled for the occasion. or rather 
it was in reserve in case of fire. The pipe leading down 
from the tank was 2 inches in diameter. and when the en- 
gineer tried to open the valve it was frozen fast. as he put 
it. He got a torch and after burning quite a bit of oil we 
succeeded in getting the valve open, and after some more 
delav the boiler was filled to two guages. ‘After an hour 
or more, steam was raised on the boiler to 50 pounds. While 
T was eating mv supper in the proprietor’s house near the 
mill. the engineer came to the door and reported the feed 
nump broken. There was something wrong with it he said. 
it won’t go, and it just blows steam out all around it. T went 
hack to the hoiler room and sure enough the pump was 
hlowine the steam all around, when the steam valve was 
ovened. T examined the steam end carefullv and came to 
the conclusion that the frost had had a hand in it, for the 
steam chest was cracked across one side, from the cover to 
the cvlinder face. The steam chest was cast separate from 
the cvlinder. and it looked as if there would have to be a 
new casting hefore the pump could be used: but after look- 
ing around the place T came to the conclusion that T could 
repair it in the followine manner: T took the chest off 
entirelv and cleaned off the old casket thorouchlv. T then 
cut two new gaskets of 1-16-in. packing that would fit under 
and over the steam chest. As one side of the chest was 
cracked open, T sprung this crack as much as possible and 
inserted a piece of packing 1-32-in. thick, making sure that 
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it stuck out through the bearing sides of the chest. There 
being no way to put a clamp around the chest, I got two 
pieces of iron 11%4-in. x %4-in. x 4: long and punched a %-in. 
hole 1'4-in. from one end on each strap. I then got a bolt 
10-in. long, put it through the holes in the straps. I placed 
the straps on the chest so that the bolt was against the 
chest, and cut a piece of %-in. pipe long enough to go be- 
tween the other ends of the straps. I tightened up the nut 
on the bolt, making sure that the clamps drew the chest 
together onto the packing I had put in the crack. 


While I was doing this, I turned the steam on to the 
chest to heat it as much as possible, so that the softened 
packing would fill up the crack nicely. After I thought it 
tight enough I cooled the chest off and then took up the 
bolt a little more. I then put the chest in place on the 
gaskets, pulled the nuts down a little and then turned the 
steam on and pulled the nuts down a little more. I waited 
until it cooled a little and pulled the nuts up for good. I 
stayed there that night, and the next morning we took 
up the joints all around the pump and it worked all right. 
It is working yet, and will a long while, if they keep the 
frost out of it. 


Depew, N. Y. DUNLAP. 


Rodney’s Troubles. 


Or Do We Need a Litense Law in Michigan? 
(Fifth Letter.) 


Mistur editur, i wont tu thank u fur the way u shode me 
how the pump wurks and the way u told me to be kairful 
about the grait bars and such things. now i hev a stikker 
to ask u and i hoap u wil be abel tu anser me rite away 
fur iam ina hurry tu no. My bruther henry and me was 
arguin thu uther day about the heet and the kold and we 
kep at it til i begun tu think thet u wus the onle 1 tu tel 
us the rite about it. i asked henry whut heet wus and 
whut kold wus and he sedd the heet wus ackspanshun and 
kold wus kontrakshun, or sumthing lik thet. He sed thet 
heet wud mak ennything biggar lik, swel it out like puttin 
watter in dride apuls, u no how thet makes them swel up, 
then he sed thet kold wus kontrakshun and when enny 
think got kold it got smaler. now rite hear iz whur we 
got inter the jangul, fur mr editur i hev prufe thet he iz 
rong, the other mornin whun i went out tu mi mushene 
tu see if evri thing wus al rite i found 1 ov the pipes leed- 
ing frum the pump whut u shode me about the watter 
hammer on, frum thear to the biler, wus frose tite and 
solid with ise and busted fur a futt or moar, now this iz 
jist whut makes me think thet henry is rong about hot 
and kold, i think thet the kold hes as much eckspanshun 
in it az the heet any time, u will du me a very kind favur 
if ule send me a ansur by the registurde lettar sistem so 
ile no jist who the lettar iz frum. i don’t want henry tu 
no ani thing about it so pleeze be shure and send the lettar 
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to me. 
rodney gumkirk 
orkners corners 
Meeshigan 
munrow kounty 


cair of my fathur. 





The Sight Feed Lubricator. 


Epirtor THE PRACTICAL ENGINEER: . 

In looking over January number of “The Practical En- 
gineer,” I saw a sketch of a lubricator that will not work. 
I will try and give you my idea why it will not: 

As I understand the working of the lubricator, the pres- 
sure entering the 3¢-inch pipe forces the oil through a 3-64- 
inch hole up through the feed glass of water. When the 
oil reaches the surface of the water in the feed glass, it 
meets a pressure of the same force that drove it out of the 
reservoir of the lubricator and comes to a standstill, as the 


ee as 


rive 





% Pipe 














S in ad = @ 
y | : 
| we Q 
. % 
| ¢ y' 
- n aneuama=s auaed oan 
A 
a x 
4 
—— -—— + -} Soe, Vee Gr tee 
D Oyo 


(s} 


£ wbricotor 5€7 chose in 
egamst side of Gylinger 




















ae 
. if } 
‘ 2 
a. ee a eee ie 

















(———— 


pressure is equal. So by looking at the sketch it can be 
seen that the lubricator is in a trap and the oil can’t get out 
as it will not run up the tube AB. Suppose the pipe DE is 
made 25 inches shorter and the pieces of pipe AB and BC 
taken out. Cut off AB so as to be about 11% inches long, 
keeping the piece with the globe valve in and connect A 
and C. 

Now as the oil floates to the top of the water in glass 
it will run along pipe AC and down into the cylinder. This 
lubricator would work in its present condition if it would 
be possible to fill pipe AB with water. 


South Tacoma, Wash. G. W. C. 
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Use of Superheated Steam in Ovens. 


Epitor THE PRACTICAL ENGINEER: 

In reply to the inquiry of Mr. J. V. Redmond, on page 
21 of the February number, regarding the use of super- 
heated steam in ovens, | would say that I recently design- 
ed a hot air oven for a similar temperature, for use where 
superheated steam had been tried and discarded. The 
chief difficulty I understood to be that of keeping the fit- 
‘ings tight under the high pressure of the steam at that 
temperature, approximately 400 pounds per square inch, 
i believe. Bent pipe was used to get rid, as far as possible, 
vith that trouble. 

If heat alone is Mr. Redmond’s requirements and the 
moisture resulting from leaks would not be objectionable, 
he can probably get satisfactory results if he designs the 
viping with as few joints as possible, using the heaviest 
fittings obtainable and of wrought iron, not cast. Careful 

rovision should be made for expansion to take place in 
length and in bends without causing unequal strains there- 
‘rom in threaded joints. 

New York, N. Y. BW, Bs 


—___q@—_--- 


Another Condenser. 
EpitoR THE PRACTICAL ENGINEER: 

Since Mr. Switzer first made mention of his condenser 
proposition, he has had ample time to have erected it, and 
exploded his engine and then taken a trip to Ireland and 
return, unless somebody has come to his assistance. 

W. A. D.’s idea is the most practical as in all jet con- 
densers that I am acquainted with, the steam enters at a 
higher point than does the water, thus lessening the lia- 
bility to do damage. There should be an injector valve 
on the supply pipe to regulate the water supply; also a 
spray plate and relief valve on the exhaust and the baro- 
metrical column or discharge pipe should be at least 30 
feet high to support column of water by the pressure of the 
atmosphere and yet have the condenser itself kept clear for 
the rapidly descending water which carries the air down 
into the hot well after it is drawn through the condenser. 
His pump, he would find, would be of great assistance in 
starting. 

Park City, Utah. W. R. S. 


en 


An Hawaiian Island Opinion. 
Epitor THE PRACTICAL ENGINEER: 

Under the heading “Does Cold Air Hurt Boilers?” I no- 
ticed the discussion of G. W. B. McC. My experience will 
agree with Mr. G. W. B. McC. in his suggestions concern- 
ing an engineer, as he says, that still holds to the idea that 
cold air don’t hurt the boilers while the sheets are hot. . In 
my opinion, I would compare such a man with the farmer 
who took the pendulum of a clock and asked the watch- 
maker to fix it. Being asked why he didn’t bring the whole 
clock, he said, “The rest of the clock is all right, but this 
is the thing that won’t go. When I took this off, the clock 
run like the devil.” This shows how much he knew about 
the clock. 

It seems to me, the man that Mr. G. W. B. McC. de- 
scribes is a little out of his practice. If cold air does not 
hurt boilers, what are those doors for? Any one would say 
to prevent cold air from getting under the boiler, The 
question is plain enouga. 
Hilo, Hawaiian Islands. 


eas: 


More About the Steam Loop. 
Epitor THE PRACTICAL ENGINEER: 

After carefully reading your article in December issue on 
the Steam loop, | fail to see how it will operate without 
another feature not mentioned in the description. I refer 
to the check valve, which it is necessary to introduce be- 
tween the drop leg and boiler. As stated in said article, the 
steam in the horizontal condenser, reducing the pressure 
there and allowing the pressure in the separator to force 
the entrained water up the riser. Now what is to prevent 
the water from the boiler from rising in the drop leg to 
fill the vacuum in the horizontal, unless a check valve is 
placed in the pipe to prevent it. Of course if such a check 
is used, the horizontal, receiving nothing from the boiler 
to fill the partial vacuum, must fill from the separator as 
desired. When the horizontal becomes full of water it nat- 
urally flows into the drop leg by gravity and so opens the 
check valve and passes through. 
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If any reader has a steam loop operating successfully 
without a check valve it would be interesting to hear from 
him. 

Alberta, Can. F. . S. 


Sight Feed Lubricators. 
Epiror THE PRACTICAL ENGINEER: 

In the January number of the “The Practical En- 
gineer” | have been looking at Mr. A. S.’s_ lubricator 
connections. 1 suppose the engine sets above the boilers 
and steam is flowing up the pipe. Now if I had that lubri- 
cator I would take out that 50 inches of 3% pipe from the 
oil connection on the lubricator to the steam pipe. That 
connection, usually furnished with the lubricator, is about 
6 inches in length, including valve, and it has no elbows 
in it. One-half inch pipe would be better for that connec- 
tion instead of %-inch pipe. The steam pipe for this con- 
nection should be tapped between the elbows shown in the 
sketch and the throttle valve, if possible. If the cylinder 
is not jacketed or if it gives off much heat, the lubricator 
should not set closer than 9 inches. 


Winthrop, Cal. P. H. W. 
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GINEER, such questions relating to engineering -ubjects, as may, from time 

to time, occur to them. All questions and answers shouic be addressed to 
the editor and accompanied by the name and address of the writer, which will not 
be published, however, unless especially desired. It is the intention that questions 
shall be answered by the readers, and even though the editor may, from time to time, 
publish answers and questions, he especially desires the readers in such cases to 
contribute any further information, in connection with the points raised, that they 
may consider of interest. All questions and answers received by the editor will be 

published, as far as practicable, but he reserves the right of editing or 


is rejecting any communication. a, 
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=> HE editor will be glad to receive from the re-ders of THE PRACTICAL EN- 
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Epiror THE PRACTICAL ENGINEER: 

Will you please answer the following questions in your 
valuable journal: 

(1) 1 have a plain slide valve engine located 150 feet 
from my boiler. The engine drives a 22.5 Kk. W. constant 
current dynamo with a belt. I would like to krow how 
much power it will take to run the engine alone. It is a 
g-in x I2-in. running 215 revolutions per minute. The 
piping is all covered with the best asbestos covering ‘and 
the engine is in first class condition. 

(2) We also have the city current in our factory. l| 
would like to know how few lights it will pay to run our 
engine with, soft coal costing $3.60 a ton. City current 
cost 13 cents per K. W per hour. The boiler is a hori- 
zontal return tubular one, average steam pressure 70 pounds 
gauge. 

(3) How many pounds of coal is usually required per 
horse-power per hour. 

(4) 1 also have an exhaust fan which I would like to 
connect to my boiler to increase the draft. How would be 
the best way to connect it and how much would I gain 
by putting it on my boiler? 

Newark, N. J. oo’. ae. Be 

(1) The friction horse-power of an engine or the horse- 
power that is required to run the engine alone, is a very 
variable quantity, depending on the kind of vaives and 
eccentric straps and the friction of the packing boxes and 
bearings. With an engine such as mentioned the friction 
horse-power would probably be about 3 H. P. 

(2) This is a question, which in its broadest sense may 
be called the finance of engineering and involves such 
quantities as attendance of engine and boiler, oil waste, 
supplies, etc., and also the purpose for which the exhaust 
steam is used. Neglecting these factors, as none are given 
and taking only the cost of the coal into consideration, it 
can be arrived at in the following manner: 

Assume that the engine uses 4 pounds of coal per horse- 
power per hour. If the efficiency of the generator is about 
go per cent. this is equivalent to 4.4 pounds of coal per 
electrical horse-power delivered per hour. A good 16 
candle power lamp will use about 56 watts or one horse- 
power will supply about 13 lamps. It will therefore take 
4.4 pounds of coal tn keep 13 lamps going per hour, or it 
will take 6.1 pounds per K. W. per hour. As the coal costs 
$3.60 per ton, the coal would cost about one cent per K. 


W. hour. 


Comparing this with the cost of the electrical current 
which 1s 13 cents per Kk. W. it can be seen that under any 
circumstarices it would pay to run the engine provided, vi 
course, that the engine can be run without extra expense. 

(3) ihe amount of coal used by an engine per indicated 
hlorse-power per hour varies from about 1.75 pounds in a 
triple expansion condensing engine to © pounds in a non- 
condensing engine while very uneconomical engines use 
still more, 

(4) Lhe method of application of mechanical draft may 
be done in two ways, either by forcing the air through tie 
hre or by introducing the exhaust fan in the place ot a 
chimney which system maintains a partial vacuum above 
the fire. {he former method is known as the forced drait 
system and the latter the induced drait system, and either 
method of application must depend upon existing condi- 
tions. Some of the principle advantages of mechanical 
draft when used with a chimney are as tollows; 

Under favorable conditions, the horse-power of the boil- 
ers may be increased to about 25 per cent. more over that 
obtained with natural draft. Inferior fuel may be used. 
The draft is entirely independent of the weather and cli- 
mate and in some cases economy of fuel may be obtained. 
Its principal advantage, however, is that it fills a necessity. 
There are many plants whose chimneys are too small and 
there is not sufhcient draft to give the requisite power, 
sometimes ior future and sometimes for present use, and 
instead of rebuilding a chimney or making it higher, me- 
chanical draft is used.—| Ed. ] 


—_q——_—_ 


IeprroR THE PRACTICAL ENGINEER: 

Please answer through your paper the following ques- 
tions: 

1. In the power house where I work they operate me- 
chanical stokers using slack coal. The fireman claims that 
in wetting the coal all it will take, it will give out more 
heat than if it were used dry. Ii so, will you please explain 
why? 

2. How do you determine a high speed engine. 

Kansas City, Mo, L. K. 


1. It is a mistaken idea that coal will give out more heat 
when wet than it will when dry. This water in the coal 
must be raised from the temperature of the coal to that 
of the furnace and the only way that this can be done is 
to abstract the necessary heat from the furnace. Its ad- 
vantage is supposed to be in the fact that when this water 
is turned into steam at the high temperature of the furnace 
the steam will disintegrate into its elements of hydrogen 
and oxygen. The hydrogen is then supposed to burn giv- 
ing off heat and the oxygen is supposed to aid combustion. 
It is generally agreed, however, if this does take place, that 
it will not give out any more heat than was taken to evap- 
orate the water into steam and to disassociate its elements. 

2. High speed engines are divided into two classes, en- 
gines with high rotative speed and engines with high piston 
speed. A long stroke engine, which has a low rotative 
speed will usually be an engine having a high piston speed. 
A short stroke engine having a high rotative speed will 
often be an engine which has a low piston speed. The clas- 
sification as to whether an engine is a high speed one is 
entirely arbitrary and comparative. An engine is said to 
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have a high piston speed when the piston travels more than 

goo feet per minute and a high rotative when the crank re- 

volves more than 120 times per ‘minute.—[Ed.] 
—_——_——_ 

EpitoR THE PRACTICAL ENGINEER: 

1. When figuring the heating surface do you figure on the 
area of the inside or outside of a boiler tube? 

2. Will an oil fire hurt the tubes of a fire tube boiler if 
the blaze is allowed to strike the ends or should the ends 
be rolled over? 

Pierce, Texas. E. A. S. 

1. The best engineers are not agreed as to the methods 
of measuring the heating surface of steam boilers. The 
usual rule is to consider as heating surface all the surfaces 
that are surrounded by water on one side and by flame 
or heated gases on the other, but there is a difference of 
opinion as to whether the tubular heating surface should 
be measured from the inside or from the outside diameter. 
Some writers says, measure the heating surface always on 
the smaller side—the fire side of a tube in a horizontal re- 
turn tubular boiler, and the water side in a water tube 
boiler. Other engineers say that the true heating surface 
of a tube is the side exposed to the hot gases—the inner 
surface in a fire tube boiler and the outer surface of a water 
tube boiler. 

2. As your boiler is a fire tube boiler, it would be better 
to roll the ends of the tube over. The flames in striking 
the ends would deteriorate them unless they could transmit 
as much heat as was given to them by the flames. If not, 
the ends would overheat, causing oxidation and hence de- 
terioration.—[Ed.] 

—_—__e—__—- 
Epiror THE PRACTICAL ENGINEER: 

Is it safe to fire a locomotive boiler as a return tubular 
boiler as shown in sketch. It is used for running a shop 
and burns shavings. 

Stone, Vt. W. G. 
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There is no reason, if other conditions are ‘satisfactory, 
why this locomotive boiler will not be safe to run as shown 
in sketch.—-[ Ed. ] 
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Epitor THE PRAcTICAL ENGINEER: 

Please answer in your next issue the following questions: 

1. Can a vacuum be impaired in a jet condenser by hav- 
ing too much water? 

2. Can a 110 volt 50 K. W. dynamo be reduced to 55 
volts, and at the same time get 50 K. W. out of same, and 
if so relate how? 


St. Louis, Mo. EB. A.D. 


1. A vacuum cannot be impaired in a jet condenser by 
using too much water, except when flooding is allowed 
to take place. This usually happens when more water is 
used than the air pump is able to take care ot. in well de- 
signed air pumps, this flooding is prevented automatically, 
so that as soon as the level ot the water reaches the spray 
pipe and the spray becomes submerged the condensing sur- 
tace is reduced to a minimum, so that condensation does not 
take place. The exhaust pressure of the engine breaks the 
vacuum and the exhaust steam escapes by biowing through 
the injector pipe and through the valves of the pump and 
out at the discharge pipe torcing the water ahead of it; 
consequently flooding does not occur. 

2. It this dynamo is a direct current machine, the vol- 
tage cannot be reduced and the current increased, without 
rewiring or redesigning the machine. 

It is probable that the conductors on the armature would 
overheat, as the current would have to be doubled to get 
the same output. The voltage can be reduced by either 
decreasing the field strength or decreasing the number oi 
revolutions, and the current can be increased as much as the 
capacity of the conductors on the armatures will stand. 
As the heat generated by an electric current varies as the 
square of the current, doubling the current increases the 
heat given off four times. 

If the machine is an alternating current machine, a trans- 
former would give the desired results, The voltage can be 
decreased to 55 volts and the output,remain at 50 K. W., 
the only loss being that due to the small loss within the 
transformer, the efficiency of an average transformer be- 
ing about 95 per cent.—|Ed.] 


———_e——_——_—- 
Epiror THE PracTICcAL ENGINEER: 

Kindly answer me the following question: Why do you 
use the zinc plates in the boiler to prevent the incrustation ? 
Does it not hinder its circulation. 

St. Louis, Mo. 3 ae. 

The discussion of this subject will be found under the 
head of “Zinc, Scale and Corrosion” in another column of 
this issue.—[Ed.] 


Injectors. 


The failure of injectors to work may be due to a variety 
of causes. The most common of these is the presence of 
air in the suction pipe, due to leaks in the joints or im- 
proper packing of valve stem. The suction pipe must be 
made air tight and the end of the pipe’ must be submerged 
in water, otherwise air will be sucked in and the injector will 
not work. Sediment and scale in the nozzles are other 
causes of injectors failing to work. When the injector fails 
to get water there may be a leak in the supply pipe, the 
water supply may be cut off, the strainer may be clogged 
up, the water may be too hot, or the pressure may be too 
low for the required lift. If it gets water but fails to force 
it into the boiler, the water supply is probably not properly 
adjusted to the steam supply, or it may be due to an ob- 
struction in the check valve, the boiler feed pipe, or the 
delivery tube of the injector. If it starts to feed water into 
the boiler, but breaks, the fault may lie in any one of the 
above causes, or it may be that a globe valve in the supply 
pipe has a loose disc which partly closes the valve after 
the injector is started. This may be remedied by reversing 
the valve. 
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The “Economic” Condensing Exhaust Head. 

The accompanying cut illustrates an exhaust head in which 
some new and desirable features have been included in its 
design. It fulfills the functions for which an exhaust head 
on steam escape pipes is especially required, that is, the 
prevention of spray, carried out with escaping steam or 
produced by condensation in the atmosphere, and the elim- 
ination of any noise due to the pulsation of the engine from 
which the steam is escaping. 

The steam is, in this head, first freely expanded within 
the upper dome, whence it, with all the contained moisture 
or oil escapes downwards through a large number of ver- 
tical pipes, so proportioned that there is no retarding of 
the steam. These pipes present a very large surface to the 
atmosphere which gives considerable condensing effect. 
The descending vapor passes down in the same direction 
as the moisture and condensation, and carries both to the 
water level of the open tray which forms the lower part of 
the exhaust head. The remaining vapor is so freely ex- 
panded that it floats off practically dry. The condensed 
water is returned automatically from the lower part of the 
head by a return bend drip pipe, there being another pipe 
to lead the scum and impurities away. The condensed 
water is usually led to some point where it can be returned 
to the boilers. 

The apparatus operates upon the principle of a large ex- 
pansion of the escaping steam, its free and unobstructed 
exit in the same direction as its contained moisture, and on 
the free reception of the water below the point of emergence 
of the remaining vapor. The economic results produced by 











the condensation of the exhaust steam and the reduction 
of the back pressure is said to save one and one-quarter 
per cent. of the whole power of the engine. 

These exhaust heads are usually made in sizes varying 
from a 5-inch exhaust pipe to a 20-inch. Any further in- 


formation may be had by applying to the manufacturers, 
Thorpe, Platt & Co., 97 Cedar Street, New York. 
sions itd 


The Lunkenheimer Metal-Melting Furnace. 
The illustration herewith shows the Lunkenheimer Metal 
Melting Furnace, which has been found to afford a very 
efficient and economical method of melting metals, particu- 


larly brasses and bronzes. 
This type of furnace was evolved after considerable ex- 





perimenting with nearly every type of furnace on the 
market, and is the result of considerable study on this 
subject. As will be seen from the cut, the furnace consists 
of a cylindrical sheet-steel drum A, having cast-iron heads. 
The interior of the drum is lined with fire-proof tile, and 
there are two openings on opposite sides of the drum. Only 
one of these openings is in use, the other being closed by a 
fire clay filling. The object of having two openings is to 
increase the life of the linings of the furnace. It has been 
found that the furnace wears out quicker around the fill- 
ing hole (which also serves as outlet for the flame) than 
elsewhere. The advantage that the Lunkenheimer metal 
melting furnace has over all other makes is that when one 
filling hole is worn out, this can be closed by a fire-clay 
filling and plate, the furnace reversed, and the other hole 
cut out and put in service. 

The oil burner is of a special type, designed to give the 
greatest amount of heat with a minimum consumption of 
oil. In the Lunkenheimer foundry there are ten of these 
turnaces in use, and they are able to secure from six to 
seven heats per working day of ten hours from each fur- 
nace. The weight of each heat will average about five 
hundred and fifty pounds, and the oil consumption varies 
from two to two and one-half gallons of crude oil per hun- 
dred pounds of metal melted. i 

The life of the linings is from three to four hundred 
heats, this varying with the kind of metal melted. The 
whole furnace is of a heavy and substantial construction, 
and will be found very durable. On account of the simple 
form of the tile it is very easy to re-line, an objection which 
was found in some other types of furnaces. 

The Lunkenheimer Co. will be pleased to figure on com. 
plete equipment as shown above, and, on account of ex- 
tensive experience, they claim to produce better results 
than any other type of oil furnace. 

With the first furnace sold to each customer within a 
radius of one thousand miles of Cincinnati, they will send 
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an expert to start the furnace and take off the first heat, 
and instruct the furnace-room employees as to how to se- 
cure best results in handling, etc. 

This furnace is made in two sizes, the No. 1 size having 
a capacity of five hundred and fifty pounds of metal per 
heat, and the No. 2 size having a capacity of twelve hun- 
drcd pounds of metal per heat. 

The Lunkenheimer Company, of Cincinnati, O., will be 
pleased to furnish prices upon appilcation, and give any 
ot'ier information that may be desired. 


—_———¢—— 


Two Cylinder Steam and Air Motor. 

fhe uncertainty of available power sources for driving 
portable machines has led to the design and construction 
o this small and compact motor. H. B. Underwood & Co.. 
o. Philadelphia, have naturally experienced great difficulty 
ir obtaining suitable power for this purpose, owing to the 
fact that one of their special lines of work is that of repair- 
ir. stationary, marine and locomotive engines, as well as 
o'er types of machinery, which cannot be conveniently 
seat to the machine shop. It is to overcome this difficulty 
tl at this company has designed this small and compact 
n tor shown in Fig. 1. It may be driven either by steam 
o* compressed air, one or the other of which is almost sure 
tc be available wherever this motor is to be used. The en- 
gi .e is readily portable, being mounted upon a base which 
mv be fastened by any convenient means so as to hold the 











Pig:. 3. 


motor while in use. The floor space required by the motor 
is 19x 19 inches; its height from the base to the extreme 
top of the governor is only 30 inches, and the weight of the 
machine complete is about 145 pounds. 

‘he principal of the motor involves the use of two single 
acting cylinders placed in line, one on either side of the 
crenk shaft. In each cylinder is fitted a trunk piston L, 


Fig. 2, and from the two pistons lead connecting rods, M, 
working upon one crank pin. The construction of the 
connecting roas and the method of their attachment to the 
single crank are ingenious. Referring to Fig. 2, it may be 
seen that each connecting rod has at each side of its crank 
pin end a segmental flange or shoulder, P. In making these 
connecting rods, which are of brass, the two are cast in line 
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together, with the crank pin hole cored at the middle of 
the straight casting. This double rod is then machined 
in one piece, the middle hole being bored for the crank pin 
hole and the complete rings or shoulders P being turned 
up to proper dimensions. The casting when finished is then 
cut in two. Each cylinder of the engine being single acting, 
the connecting rods are alternately in compression, exert- 
ing thrust against the crank pin. As they are never in ten- 
sion, the sole duty of the two brass rings N is to effectively 
secure the connecting rods in position against the crank pin, 
both laterally and longitudinally, and therefore never have 
to bear any stresses due to the driving load. 

The distribution of the steam or air is controlled by piston 
valves actuated by an adaptation of the Scotch yoke prin- 
ciple, the admission of the working fluid to valve chests be- 
ing done by means of a twine pipe connection from a single 
pipe to which is fitted a small fly ball governor. A cone pulley 
is attached to the governor so that any speed can be main- 
tained, the usually running speed being between 200 and 
400 revolutions fer minute. At the latter speed, the en- 
gine will generate about two horse-power. The crank shaft 
is a solid steel forging 114 inches in diameter and is so 
neatly balanced as to allow the engine to run at a speed of 
400 revolutions per minute with very slight vibration. 

The engine is designed upon lines conducive to economy 
and durability, the aim being to make this machine equal to 
an electric motor for general convenience and more useful 
in a great many cases where steam or compressed air is 
available and the electric current cannot be had. The en- 
gine is intended for use under working pressures of from 50 
to 150 pounds. The fly wheel, belt pulley and governor 
can be quickly detached and the bulk of the machine there- 
by materially reduced for convenience of shipping and 
handling. The crank case is air tight and dust proof. Both 
the valves and pistons are comparatively long, giving good 
bearings and preventing excessive wear. The pistons are 
3 inches in diameter and stroke is 31%4 inches long. 
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ALLENTOWN. 





The Convention City For the American Order of Steam 
Engineers. 





Allentown, Pa., where the next annual convention of the 
American Order of Steam Engineers is to be held, during 
the week commencing May goth next, is not only a beautiful 
city of 40,000 inhabitants, and a centre of vast industries, 
but it is the metropolis of the Lehigh valley, the fame of 
which through song and verse has been spread throughout 
the land. 

In point of size and population Allentown is 113th among 








Soldiers and Sailors Monument in’ 
Centre Square. 
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the cities of the United States. It is about sixty miles north 
of Philadelphia on the junction of the Lehigh, the Little 
Lehigh and the Jordan rivers. Some three miles to the 
south is the low-lying Lehigh mountain, while the Blue 
Mountain range lies eighteen miles to the north. Four 
railroads and a trolley system of unusual perfectiot. con- 
nect Allentown with the outside world, included with the 
latter is a through line to Philadelphia over which fast 
express cars travel on regular schedule time, carrying pas- 


sengers a distance of sixty miles in comparative luxury for 
fifty cents. A dozen other lines extend for miles in every 
direction, terminating or connecting with other roads at 
Bangor, Egypt, Easton, Freemansburg and other neigh- 
boring towns, several of the lines passing through the gieat 
cement district lying just to the north and east of Aller 
town. This latter, by the way, is very interesting and wiil 























The Big Adelaide Silk Mill. 


no doubt be visited by many of the delegates to the coming 
convention. The big cement plants dotting the country 
at short intervals are veritable giants of industry, amazing 
the casual visitor, and producing many thousands of barrels 
of cement every twenty-four hours. Most of these plants 
are operated at their full capacity, night and day all the 
year, yet the demand for cement continues to exceed the 
supply. 

The people of Allentown are noted for their thrift, their 








The Allentown Water Works. 


hospitality and their jovial manners. During work hours 
everybody works, at other times they play. The strects 
are seldom crowded in day time, but at night they glitter 
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with light and gaity, and are filled with merry crowds. 

The industries represent investments of more than eleven 
millions, among which are included seven or eight silk 
mills, including the great Adelaide mills, which are among 
the largest in the world. Another of the city’s largest in- 
dustries is the big plant of the American Steel and Wire 
Company. 

There are also several furniture factories, shoe factories, 
large cigar factories, breweries and other industries of end- 
less variety, all of which make Allentown an appropriate 
city for a convention of men accustomed to having charge 
of industrial power plants. 

Lehigh Council No. 15 are making elaborate preparations 





CONVENTION COMMITTEE. 
A. P. Dreisbach 
Edmund Brader. 


A. J. Strauss. 


for the convention. They have selected a central com- 
mittee composed of A. P. Dreisbach, A. J. Strauss and 
Edmund Brader. These are three excellent men and the 
good results of their work is assured. Headquarters will be 
at the Hotel Allen. 

In connection with the convention there will be an ex- 
hibition of machinery and engineers’ supplies, for which 
the committee will provide an appropriate hall. Space will 
be free to those desiring to exhibit their products. 

Any further information or details desired may be had 
by addressing the Convention Committee, A. O. S. E., 607 
Hamilton St., Allentown, Pa. 


Maryland Council. 
The new officers of Maryland Council No. 1, of Balti- 
more, are as follows: Chief Engineer, Frank P. Denton; 
Assistant, Andrew Bichell; Recording and Corresponding 


Engineer, Jno. J. McKewen, 115 N. Ann St.; Financial En- 
gineer, James Gardiner; Treasurer, Peter Hagan; Chaplain, 
M. T. Guthridge; Senior M. M., Hugh Dolan; Junior M. 





ThefAllentown City Hall. 


M., H. A. Flaherty ; Sentinels, Geo. Crum and M. J. Doyle; 
Trustee, J. L. Bichell; Delegate, A. J. Deitrich; Alternal, 
Lewis Smithers. 


a 


Kensington Council. 


The newly elected officers of Kensington Council No. 3, 
A. O. S. E., of Philadelphia, are as follows: Chief, Wm. 
Davis; Assistant, Jas. McCartney; Senior M. M., Thos. 








Allentown Plant of the American-Steel and Wire Works. 


Donovan; Junior M. M., Richard Lee; Treasurer, Chas. 
Cook; Financial Engineer, H. R. Myers; Recording En- 
gineer, Edwin Ricker; Corresponding Engineer, Geo. W. 
Kennedy, 2052 East Fletcher St.; Sentinels, Joseph Wooley 
and John Crean; Trustees, John Martin, Wm. Stott and 
Ernest Ritsert. 
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A New Electrical Book. 

Modern Wiring Diagrams and Descriptions for Electrical 
Workers, by Henry C. Horstmann and Victor H. Tousley. 
D. Van Nostrand & Co., 23 Murray St., New York. 160 
pages, illustrated. Size 4x6. Full seal leather bound. 
Price $1.50. 

This book is intended as a handbook of practical electrical 
diagrams and information for electrical construction work. 
It is refreshing to see that this book does not contain any 
definitions of the fundamental electrical units, it being as- 
sumed that these are too well known to need description, 
nor does it contain any historical matter or matter that is 
not of practical use 

It describes clearly how to install and manage batteries 
and how to test them; how to wire for annunciators, the tel- 
egraph and gas lighting and how to test circuits and locate 
trouble. It explains alternating and direct current dyna- 
mos and motors and describes the “compensator” and stor- 
age battery installation. A clear description of the “Wheat- 
stone Bridge” and its uses in testing is given as well as 
voltmeter and other testing. 

The book is well illustrated throughout, and they explain 
clearly all the different subjects described. It should be 
a valuable book to any one that does electrical work as it 
not only tells how to do it but shows how. 

igptilatecalipsvesinciin 


A German Pocket-Book on Electric Street Railways. 

A very neat pocket-book written in German has just 
been received from Germany. It is entitled “Elektrisch 
betreibene Strassenbehnen,” and is a reference book on 
th calculation, construction and design of Electric Street 
Railways. It contains 500 pages of reading matter, 337 
illustrations and 4 tables of mathematics, which are very 
useful in electrical calculation. 

It is published in Munich and Berlin, Germany, by R. 
Oldenbourg. Price 8 marks, which is equivalent to about 
$2.00. 

—_—_q——. 


Preparing For the Richmond Convention. 

A party, including Secretary Raven and Treasurer Wil- 
son, of the N. A. S. E., and President Martin and Secretary 
Sly, of the National Supply Men’s Association of the U. S., 
were in Richmond, Va., early in February to arrange de- 
tails in connection with the coming N. A. S. E. Convention, 
to beheld in that city the first week in August. They 
found Richmond an ideal city for such a convention, and 
the local engineers, supply men and business interests very 
enthusiastic. A call was made upon Mayor Taylor, who 
assured the Committee that every courtesy would be ex- 
tended and that every effort would be made to make visi- 
tors to this convention long remember Richmond. Mur- 
phy’s Hotel was selected as headquarters. Meetings of the 
N. A. S. E. will be held immediately across the street from 
the hotel, in the Bijou Theatre, and the Richmond Armory, 
which is near by, will be used as the exhibit hall. 

diamine 


Reading, Pa. 


At their regular meeting on Dec. 26th, Progress Council 
No. 13, elected the following officers, who were installed by 
Grand Chief Trout, on Jan. 9th: Chief Engineer Fred. M. 
Keterer; Asst., Edw. Jones; Corresponding Engineer F. S. 
Miller, 3 Franklin St., West Reading; Financial Engineer, 
Geo. F. Moyer; Treasurer Engineer, A, B, Hess; Chaplain, 
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Jacob Stover; Sr. M. M., J. F. Shadle; Jr. M. M., Walter 
M. Walters; Inside Sentinel, Jos. Livinghouse; Outside 
Sentinel, Jas. F. Ferries; Trustee, John om Delegate 
to Grand Council, A. B. Hess. 
———-—__e —— — 
Rules. 


1.—When you enter the engine room, spit on the floor. 
We have water, lye, soap, mops and brushes, and we will 
clean up as soon as you leave. 

2.—Rub your hand on all polished work. 
some one work and use the surplus polish. 

3-—Put your hands on engine’s bright work. You will 
then know if it is smooth, hot or cold. Tell others to do the 
same. 

4.—Stay in the engine room as long as you please. 
engineer has nothing to do but entertain visitors. 

5.—Be sure to tell the engineer if his engine is pounding 
or running right, as he will not know it unless you do. He 
will stop and make repairs while you wait. 

6.—Don’t tell the engineer who you are. He is a mind 
reader and already knows you. Go anywhere in the engine 
room, and you will please him. 

7.—Advise him what to do, as you know best. The en- 
gineer is only there every day, and does not have a chance 
to see as much as you will in an hour. 

8—lIf the engineer is busy making repairs, tell him a 
eco! story you heard the other day, and if possible, get in 
his way. 

g.—Be sure and tell all you know. It won’t take long. 
10.—Call again, and repeat as above. 

The above “Rules” are copied from a card, size 6-in. x 
8-in. which is issued by The Pittsburg Fuel Saving Co., 
=22 Second Ave., Pittsburg, Pa. 

The company will be glad to send one of the cards to 
“ny engineer who desires to tack it up in his engine room. 
They will also mail a booklet describing a rather unique 
patent furnace which it is claimed will increase the boiler 
capacity 30 per cent. and save Io per cent. in fuel. 
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It will give 


The 


Old Colony. 


Following are the new officers of Old Colony Council. 
Rockland, Mass.: Chief Engineer, H. W. Jones; First 
Assistant, Thos. W. Sharpe; Recording Engineer, W. H. 
Perham; Corresponding Engineer, Walter A. Randall; 
Treasurer, Chas. Scott; Chaplain, Wm. H. Hammond: 
Senior M. M., Joseph Bryant; Junior M. M., Francis Cald- 
well; Sentinels, Donald Inkley and J. F. Bosworth; Trustee. 
W. H. Hammond; Delegate to Supreme Council, E. H. 
Naylor. 

Mr. J. K. Sedgwick, who has been an active worker in 
Old Colony Council since its beginning, has retired from 
office, having held the office of corresponding engineer for 
seven years. Mr. Sedgwick has always been an active 
worker for the interest of the council and his assistance 
has been an important factor in its success. 

ssitapessillliahantte 


Many of our readers will learn with regret of the death 
on January 25th of Thos. Dawson, who for many years has 
been an active member of Philadelphia Council A. O. S. E. 
Some years ago Mr. Dawson was a conspicuous figure in the 
local affairs of the American Order. He was an enthu- 
siastic worker and popular with all who knew him. 
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Mr. Thos. G. Kehogh, of New York, has 
accepted a position as traveling salesman 
with the Standard Gauge Manufacturing Cw., 
of Syracuse, N. Y., with offices at 14: Broad- 
way, New York. Mr. Keogh is well known 
to many readers of The Practical Engineer, 
having been for the past five years with the 
old and well-known firm of Jas. L. Robertson 
& Sons, of New York, during which time he 
made many friends among engineers through 
out the Eastern part of the United States. 
In his new position Mr. Keogh will travel 
extensively and will meet his old friends 
anew. His new line will consist chiefly of 
high grade pressure and vacuum gauges and 
other appliances for engines and boilers. 





A neat little circular describing “It Oils” 
piston packing has been issued by the Wea- 
ver Steam Packing Co., 144 North Seventh 
St., Philadelphia. Copies will be mailed to 
any engineer for the asking. 





The Lagonda Reseating Machine for 
cleaning the caps of water tube boilers saves 
a lot of time and insures a perfect joint, two 
features worth consideration, an illustrated 
circular giving description and all necessary 
information will be mailed to any one men- 
tioning this journal. Address Lagonda Mig. 
Co., Springfield, Ohio. 


The Hartford Blower Co., Inc., 128 Suffield 
St., Hartford, Conn., has recently completed 
a large Shaving Exhaust System for the 
Aeolian Co., Meriden, Conn. This system 
consists of a double 60 in. Hartford Patent 
Adjustable Exhaust Fan, one large Hartford 
Patent Dust Collector, Piping Hoods, etc., 
connecting each wood-working machine re- 
moving the shavings, saw dust, chips, etc., 
as fast as made, automatically feeding them 
into the furnace. 

This same company has just received a 
second order from the G. F. Warner Mfg. 
Co., New Haven, Conn. This order is for 
an Exhaust System, for removing the dust 
from tumbling barrels, and is practically a 
duplicate of the one installed a short time 
ago, with the exception that there will be 
installed a Hartford Patent Dust Collector, 
into which will be blown the material from 
two fifty-inch exhaust fans. 

When large firms placed seccond, third and 
fourth orders, it speaks well for the Hartford 
Patent Adjustable Exhaust Fans Dust Col- 


lectors Exhaust System, Mechanical Draft 
Apparatus, etc. This company designs and 


gives estimates free of charge to those in- 
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terested, and a Ietter to them will receive 
prompt attention. 





In presenting their catalogue, No. 7, the 
Lee Injector Manufacturing Co., of Port Hu- 
ron, Mich., desire to call attention to the 
number of new and improved articles which 
have been added to their list during the past 
year. The Lee Restarting Injector has 
gained its present position purely through 
merit. and was awarded a silver medal and 
diploma at the Paris Exposition, in 1900, and 
their Ball Check Valves are said to be the 
most popular and best selling check valves on 
the market. Catalogue No 7, besides de- 
scribing the different articles manufactured, 
contains much information of value to the 
engineer, such as a table of the properties 
of saturated steam, a table of useful informa- 
tion containing very valuable data and an ar- 
ticle by Mr. William O. Lee, on the “Uses 
and Abuses of the Injector.””’ The Lee Man- 
uiacturing Co., of Port Huron, Mich., will be 
pleased to furnish this catalogue upon appli- 
cation. 





Power and Mining Machinery Company, oi 
52 William St., New York, has now been 
merged with the Holthoff Machinery Co., of 
Milwaukee, Wis. They are making extensive 
improvements and additions to their Milwau- 
kee plant to meet the increasing demand for 
the American Crossley Gas Engine, Loomis- 
Pettibone Gas Apparatus and Holthoff Min- 
ing Machinery. 

The Loomis-Pettibone Gas producers have 
established for themselves a world-wide repu- 
tation as the only gas producers successfully 
generating a fixed gas for power and metal- 
lurgical work from either anthracite or bitu- 
minous coals, coke or wood. The Crossley 
Gas Engine, built by this company, has had 
an extensive sale, there being over 50,000 in 
operation. The Power and Machinery Co.’s 
guarantee to produce power with a consump- 
tion of one pound of good bituminous coal 
per brake horse-power per hour cannot fail 
to be of interest to all users of power. 





A neat little catalogue has just been issued 
by the General Specialty Co., 76 Carroll St., 
Buffalo, N. Y., and will be furnished free 
upon application. It describes an excellent 
method of ridding a return tubular boiler of 
its arch enemy, scale. The tube of a fire 
tuhe boiler is so inaccessible that it is im- 
possible by ordinary means to find out its 
condition either as to strength or as to free- 
dom from scale. The “Torpedo” cleaner, 
manufactured by the General Specialty Co., 
does both and at the same time. A boiler can 
be cleaned and tested in one-half day. They 
also manufacture the “Demon” rotary, water- 
driven ‘cleaner, which is entirely different 
from every other water tube cleaner made, 
and is said to stand in a class by ‘itself. 





Stephenson Bar Belt Dressing is winning 
praise from woodworkers. This is saying a 
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good deal when the dust problem is consid- 
ered. Here is a letter from D. L. Rigdon & 
Son, of Statesboro, Ga., dated January 29, 
sent to the Stephenson Mfg. Co., Albany, 
N. Y.: “We received your letter a few days 
ago, also the box of Stephenson’s Bar Belt 
Dressing, and we certainly like it, and it is 
far superior to anything we have ever used. 
Say you write to our hardware man about 
your Dressing. He could sell it right along 
here, as there are several factories and saw 
mills, and if they found it out it would be noth- 
ing to sell them. We believe Raines would 
treat you right, and we certainly indorse 
Stephenson Bar Belt Dressing.” Mention 
this paper and you can get a free sample for 
the asking by writing to Albany, N. Y. 


Dodge & Day, modernizing and coniract- 
ing engineers, Nicetown, Philadelphia, Pa., 
are installing in the power house of the Link- 
3elt Engineering Co., Philadelphia, Pa., a 
340 h. p. Buckeye vertical cross-compound 
engine, direct connected to two General Elec- 
tric 100 _k. w continuous-current, compound- 
wound generators. 

The boiler plant at the same establishment 
is also receiving attention, and while it may 
not be found necessary to increase the capa- 
city, it is probable stokers will be introduced. 

The Taylor system of management is well 
under way at the Link-Belt works, and the 
results attained have been most gratifying. 


A handsome new calendar for 1904 iias 
been issued by Mcl.eod & Henry Co., Troy, 
N. Y. Send for one. The attractive feature 
of this calendar is a beautiful engraving, 
showing portraits of all the Presidents from 
Washington to Roosevelt. We understand 
that the supply is limited, so write quick if 
you want one, mentioning The Practical 
Engineer. McLeod & Henry Co. are man- 
ufacturers of patent boiler door arches which 
may also interest you. 


The McClave-Brooks Company, Scranton, 
Pa., have opened a branch office at Ivi1 
Girard Trust Building, Philadelphit, with Mr. 
Chas. S. Davis in charge. 





The Manheim Casting Company and the 
Baum Separator and Machine Company, of 
Reading, Pa., have consolidated their inter- 
ests and will hereafter conduct business as 
the Baum Separator and Machine Company, 
Inc., of Manheim, Pa. The Reading oifice 
will be discontinued, and hereafter all busi- 
ness will be conducted from the Manheim 
office. 

In addition to the manufacture of the 
Baum Steam and Oil Separators they are 
equipped to furnish all kinds of light and me- 
dium heavy grey iron casting at reasonable 
prices. 
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The 1904 catalogue of the Knowles Steam 
Pump Works, 114-118 Liberty St., New York 
City, is a book of about 150 pages showing 
nearly half as many full-page illustrations oi 
different types of direct-acting steam pumps 
for boiler feeding, mine drainage, water- 
works service, etc., also electric and belt- 
driven pumps. artesian well pumps, air com- 
pressors and ammonia pumps, both fly-wheel 
and direct-acting, jet condensers, reliet 
valves, air and circulating pumps, wrecking 
pumps, vacuum pumps, sugar-house pump- 
ing machinery, etc.,-in fact, pumping ma- 
chinery of every type and for every purpose 
found in engineering work. This catalogue 
will be supplied free upon request to those in- 
terested. 


Those who are using the Simonds Im- 
proved Receiver and Separator appear to be 
highly pleased with the results obtained. The 
Alabastine Co., of Grand Rapids, Mich., 
equipped the main steam line to an 18 x 42 
Corliss engine with the Simonds apparatus 
about a year ago. They now write that it is 
giving great satisfaction, having entirely 
overcome the problem of “wet steam” and 
vibration in the long pipe line. The Carrom- 
Archarena Co., Ludington, Mich., also write 
in praise of the Simonds apparatus. Mr. Si- 
monds has received orders for this Receiver 
and Separator from the Imperial Furniture 
Co., Grand Rapids, for 200 h. p. engine; sec- 
ond order from Advance Thresher Co., Bat- 
tle Creek, for 250 h. p. engine; Widdicomb 
Furniture Co., Grand Rapids, for 300 h. p. 
engine; the Columbia Water & Light Co., 
Columbia, Tenn, for 150 h. p. engine. De- 
scriptive circular may be had by writing to 
Frank A. Simonds, 421 Houseman Building, 
Grand Rapids, Mich. 


Capt. J. E. Doughty was a welcome visitor 
at the office of The Practical Engineer one 
day last month. The Captain is so well 
known to Philadelphia engineers that any 
explanation as to his identity would be super- 
fiuous. Having sold Lord’s Boiler Com- 
pounds for twenty years, during which time 
he has doubtless visited every engine room 
in or near this city, and pessessing an at- 
tractive personality, it is quite natural that 
many of the “boys” should look upon him as 
an old friend. He has doubtless been in con- 
tact with the engineers of this city for a long- 
er period than any other salesman connected 
with the steam plant trade. Large, hand- 
some, and always faultlessly groomed, he is 
often spoken of as the Beau Brummel of his 
profession. He possesses an intricate knowl- 
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edge of chemistry as applied to boiler feed 
waters, and is an enthusiastic advocate of 
Lord’s Boiler Compounds. 





All engineers are on the lookout for a 
good sheet packing, as this form of packing 
has ever been a source of trouble to the 
engineer. The India Rubber Company, of 
New Brunswick, N. J., have recently erected 
one of the argest and best equipped plz2nts in 
the United States, and as their machinery is 
all new and of the most modern type. their 
motto is “Quality.” It is therefore not sur- 
prising that their “White Seal” Sheet Pack- 
ing has proved itself a wonder in its tests on 
steam flange work. It is especially adapted 
for packing joints where high pressure is 
used. J 

It is said that “White Seal” will not blow 
out under the highest pressure and will make 
a perfectly tight steam, air or cold water 
joint; that it is not affected by oil, liquor, 
ammonia or alkali, and does not become hard 
or brittle, but retains its tough and elastic 
properties. 

Catalogue No. 10, just issued, is the hand- 
somest rubber goods catalogue that we 
have seen. A copy of it will be sent free to 
any engineer who mentions The Practical 
Engineer. Address the India Rubber Co., 
New Brunswick, N. J. 


W. H. Wilkinson Co., formerly of Boston, 
Mass., have removed to West Medway, 
Mass., where they now occupy handsome 
new shops equipped with the latest improved 
tools and machinery. 





The Pittsburg Fuel Saving Co., 522 Second 
Ave., Pittsburg, Pa., have issued a neat little 
catalogue describing a new furnace which 
they say will increase the efficiency of your 


boilers 30 per cent. The catalogue explains. 
Send for a copy if you are interested. 


The Mineral Point Electric Light Co., at 
Mineral Point, Wis., write that they have 
cleaned the tubes of two return tubular boil- 
ers with a Torpedo Cleaner, and have taken 
out three kerosene barrels full of scale. They 
say they expect to save about one-half their 
fuel, and are naturally very well pleased with 
the Torpedo Cleaner. This. cleaner is espe- 
cially adapted for fire tube boilers. Any one 
troubled with the scale problem should learn 
more about it. The manufacturers issue a 
booklet which describes and illustrates it. 
A copy will be sent free upon request. Ad- 
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dress The General Specialty Co., 75 Carroll 
St., Buffalo, N. Y. 


The American Water Softener Company, 
of Philadelphia, have, at the first of the year, 
opened a branch office in the Outlook Build- 
ing, Columbus, Ohio, which office is in the 
immediate charge of Mr. W. H. P. Fisher, 
general sales agent for the company, and Mr. 
A. C. Tomlinson, manager of the Columbus 
office, who for some time was the assistant 
manager of the Philadelphia office. 


Mr. Ralph W. McKee has been appointed 
manager of Chas. A. Schieren & Co., Phila- 
delphia, branch at 226 North Third St. 


Thos. Brannan, who has just finished a 
five years engagement at the North Ameri- 
can Building, Philadelphia, has been engaged 
by John R. Livezey, general sales agent for 
Nonpareil Cork Pipe Covering. Mr. Bran- 
nan is well known and popular, in which re- 
spect he is very much like cork. He will act 
as outside representative for Mr. Livezey 
and his success is assured. 


A new catalogue has been issued by the 
Crandall Packing Co., Palmyra, N. Y. It 
contains 54 pages and many illustrations de- 
scribing the different varieties of packing 
made by the firm. One of the special fea- 
tures of the Crandall packings is their pa- 
tented cold air process of lubrication. Copies 
of the new catalogue may be had upon re- 
quest. 


Kruger & Blind, 513 Master St., Philadel- 
phia, are now equipped to do all kinds of en- 
gine and dynamo repair work at short no- 
tice. They also build engines, boilers, belt 
pumps, heaters and separators. Write them 
for prices. 





A sample can of Keystone Grease and a 
Keystone brass cup will be sent free to any 
engineer or steam user upon request, and the 
expressage is prepaid. At first sight this 
looks impossible, but the” Keystone Lubri- 
cating Co., Twentieth St. and Allegheny Ave., 
Philadelphia, have been doing this for years, 
and have built up an enormous business. The 
reason is that nearly every person who sends 
for a sample becomes a regular customer, 
so you see, it’s good business. 





STEAM PUMPS for 


If you wish a pump for feeding boiler, 
for tank service, for pumping beer, whisky, 
oil, milk, hot or cold water, conden- 





sations, vacuum, air, jet condensers, 






WILL-NOT mel 


(GREAT BURNHAM: 


Battle@eek ae /MICh. S.A. 





EVERY SERVICE 





hydraulic pumps, artesian or deep well 
engines, etc., etc., write address 
‘* UNION ”’ 
BATTLE CREEK, MICH., U. S. A. 
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[he Republic.Rubber Company, of Youngs- 
yn, Ohio, are very jubilant over the increased 
j-mand for Searchlight Packing, which has 
ceeded their most sanguine anticipations. In 
\!is connection one of their representatives i; 
,oted as saying: 
“We naturally feel pretty good that Search- 
ht is so much in demand, which demon- 
ates that our efforts to put upon the market 
trictly high grade packing are appreciated 
packing users We knew that we had a 
sh grade article in Searchlight, and that it 
ould only be a question of time before others 
vuld ‘fall in line.’ ” 


a. o 


co 


QD - 





The catalogues and other advertising liter- 
ure issued by the manufacturers of steam 
ant apparatus are usually of a higher order 
en are those issued in other trades. That is, 
y are better illustrated, more instructive, 
‘re elevating and in every way more desir- 
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able. However, it is very doubtful if any cata- 
Icgue in the steam field is of greater interest 
ie a modern up-to-date power plant engineer 
than that of the Foster Engineering Co., New- 
ark, N, J. No engineer who is desirous of 
keeping abreast of the times should be without 
a copy. A request mentioning THe PracticaL 
ENGINEER will bring you one. Write at once. 





The unusually cold weather this winter has 
doubtless caused many engineers to regret that 
some of their steam and hot water pipes were 
not better protected, and very likely a good 
many resolutions have been made promising 
that the matter would not go over another sum- 
mer, but the balmy summer breezes will pro- 


duce forgetfulness in these matters. Antici- 
pating as much, and in order to remind their 
friends of this much neglected feature, the 
Norristown Covering Co., Norristown, Pa., are 
p»blishing a new catalogue, which will contain 
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a deal of interesting information about steam 
pipe insulation and will be a useful addition 
to any engineer’s library. Send in your name 
and get a copy before they are all gone. 





A. D. Granger Co., of 95 Liberty St., New 
York, are a firm of contracting engineers who 
erect complete power plants, including Steam 
and Electrical Transmission for Industrial and 


Manufacturing Projects, Hotels, Office Build- 
ings, Apartment Houses, etc. A large and val- 


-uable portion of their business is in executing 


cemplete contracts under the specifications and 
supervision of the best consulting engineers. 
‘They are also agents for boilers built by the 
Union Iron Works, Erie, Pa., and the Harris- 
burg Manufacturing and Boiler Co., of Harris- 
burg, Pa. Their engines are built by the 
Skinner Engine Co., Stearns Manufacturing 
Co., and Erie Engine Works, of Erie, Pa., and 
the Bates Machine Co., of Joliet, Ill., embrac- 
ing all kinds and types of engines from 5 to 
2000 horse-power. 





‘ou Can Double Your Salary 


selling Our Steam Specialties 


.Ve want men in every Manufacturing City in the 
nion. Our newer specialties accomplish more 
conomies than anything heretofore introduced. 


The prestage given them by their adoption as the 
standard of Par-Excellence by the Leading Steam 


Users makes them comparatively easy sellers. 

(here are no samples to carry. WE WILL 
DOUBLE YOUR SALARY BY THE ExX- 
[REMELY LIBERAL COMMISSIONS WE 
PAY. Steam Specially Salesmen, Engineers, and 
all other who are in touch with Steam Power 
Plants are invited to correspond with us for terms. 


THE WILLIAMS GAUGE CO. 
543 Fourth Avenue -~— - Pittsburg, Penaa. 


will send $1.00 to the ad- 

IF ENGINEERS dress below they will re- 

ceive two blue prints, 

with tables and instructions, showing how to set 

valves and eccentrics on Corliss engines, simple and 
compound, with one and two eccentrics. 

JOHN T. LINDSTROM, 
214 and 216 S. 3d St., Allentown, Pa. 


W ANTE ENGINEERS... 


AND SALESMAN 
lo handle France ‘‘ Steam Stopper’’ brands of 
Metallic and Fibrous Packing as a side line. Good 
inducements to right party. . Address 
FRANCE PACKING COMPANY, 
TACONY, PHILA., PA. 








MR. MANUFACTURER 

Is it not your pride to operate your 
plant at as little expense as possible ? 
Consider the cost of oil: Remember 
the CROSS OIL FILTER reduces the 
cost of oil one-half. 

“*By using the CROSS OIL FIL- 
TER we waste no oil except that 
which is unavoidably lost by splashing 
from the machinery’’—The Willman 
Seaver-Morgan Engine Co., Cleve- 
land, Ohio. We send the CROSS OIL 
FILTER on thirty days’ trial. If 
unsatisfactory, return. 


The Burt.'Mfg. 


COMPANY 


ta 6. Largest Manufacturers of Oil 
P Filters in the world. 


204 Main Street 
Akron, Ohio, U.S.A. 





FAIRBANKS CO. 
Sole Agents for Philadelphia. 





VER FEEL of any 
perfectly pure flake 
graphite? It’s the 

most marvellously smooth 
substance known to science. 
If you once feel of it you'll 
immediately understand its 
great value as a lubricant. 
One practical test always 


makes practical men enthu- 
siastic converts of ‘‘the better 
lubrication.” 

Write us today for Book- 
let 96c and a sample. 


Joseph Dixon Crucible Co. 
JERSEY CITY, N. J. 








— 










to make. 


**Cochranes."’ 


Cochrane Feed Water Heaters 


‘*] must say that your heater does well and can keep the water constantly at 218 degrees with three pounds back pressure. As I am now able 
to use exhaust steam throughout the plant, I have made a saving of a little over two tons of coal in twenty-four hours and an average of $800 water rent 
per year for boiler feed, as I get all returns from condensed exhaust steam back to boilers.’’ 

We are constantly in receipt of letters like the above sample from users of our Cochrane Heaters, telling us of 
the very satisfactory service they obtain from these heaters and of the economies and savings which they are enabled 
This is not surprising when it is remembered that we have over two million horse-power of these Coch- 
rane Heaters in present service, and many of the largest steam users in all lines of industries all over the country use 
Besides this, some of the warmest friends of the Cochrane Heaters are the leading mechanical and 
consulting engineers, who have had ample opportunity to demonstrate the efficiency of these Heaters, and who 
thoroughly endorse their design and construction. 

Our Catalogue 16-H is sent free on request. 


HARRISON SAFETY BOILER WORKS, 3144 N. 17th St. 


Manufacturers of Cochrane Feed Water Heaters, Cochrane Steam and 
Oil Separators and the Sorge-Cochrane Systems. 
















PHILADELPHIA, PA. 















ORGANIZED APRIL 27, 1886, 


An Order of Engineesr for Engineers and 
Engineers only. 


DECLARATIONS OF PRINCIPLES 


Believing that ability will bring its full value 
tn this country, this Order shall at no time take 
part in strikes, nor in any way interfere between 
employer and employees. Recognizing their 
identity of interests, it shall take no part in any 
project or enterprise that shall interfere with 
perfect harmony between them ; neit#er shall it 
be used for political or religious purposes. 

These principles shall not be amended or 
repealed except by unanimous vote of the Order. 

Any member who shall be guilty of violating 
the principles of the Order shall be expelled. 


OBIECTS. 
First.—To promote a more thorough know- 
tedge in its members of theoretical and practi- 
cal steam engineering. 
Second.—To assist members to obtxin em- 
ployment. 
Third.—To help the sick, injured and dis- 
tressed and bury the dead. 
Fourth.-To establish a Widows’ and Orphans’ 


und. 

Fifth.—To help members who shall become 
Incapacitated from following the profession to 
ubtain employment suited to their affliction. 
Sixth.—To do our utmost to extend the 
license law throughout the United States. 
Seventh.—To establish schools in which our 
members may study the highest branches of 
steam engineering. 


MEMBERSHIP. 


An applicant for membership must be an en- 
gineer between twenty-one and fifty years of 
age, and must be a white male citizen of the 
United States, of good moral character and be 
a believer in the Supreme Being, and be free 
from all physical infirmities. 

He must have had three years’ service in an 
engineering department, or if a machinist, or 
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graduate of a technical institute, then one 
year’s service, in such department, and in local- 
ities where engineers are requirea by law to b: 
licensed, they must have such license, and must 
satisfy the investigating and examining com- 
mittees of the council to which he applies as to 
his character and ability. 


LIFE MEMBERSHIP. 


Engineers who have passed the age limit may 
be admitted to life membership. They must 
possess the same qualifications and pass the 
same examination as are required in the next 
proceeding clause: They shall be entitled to 
all rights and privileges of the Order except 
they cannot vote om financial questions or for 
the election of officers or be entitled to any sick 
or death benefits. 


DIRECTORY. 


The Publication Committee of ‘‘The Practical En- 
gineer’’ desires that the Corresponding Engineers of 
all Councils of the American Order of Steam En- 
gineers send the name of their Chief Engineer and 
their own name and address, together with the time 
and place of meeting, to the Secretary of the Publi- 
cation Committee immediately after each election 
of officers. Address, W. S. Wetzler, Secretary, 37.7 
Aspen St., Philadelphia. 





SUPREME COUNCIL OF THE UNITED STATES. 
Supreme Chief Engineer.—Noah R. Pierson, Fidel- 
ity Building, Baltimore, Md. 


Supreme First Assistant Engineer—W. S. Price, 
Haddon Hall, Atlantic City. — 
Supreme Recording Engineer—C. W. Leng, 1556 


East Montgomery Ave., Philadelphia. 

Supreme Corresponding Engineer.—Jas. A. Stallings, 
3006 Dillon St., Baltimore, Md. 

Supreme Treasurer Engineer.—Geo. W. Richardson, 
3728 Manayunk Ave., Wissahickon, Philadelphia. 

Supreme Senior Master Mechanic.—A. Keppleman, 
131 Buttonwood St., Reading, Pa. 

Supreme Junior Master Mechanic.—Joseph T. Har- 
ris, 1611 Clybourn St., Milwaukee, Wis. 

Supreme Inside Sentinel.—H. R. Taliaferra, Collings- 
wood, N. J. S 

Supreme Outside Sentinel.—Samuel Logan, Wilming- 
ton, Del. 

Supreme Chaplain.—C. H. Pfeiffer, Camden, N. J. 


SUPREME TRUSTEES. 
Cc. P. Williams, Penn.; A. M. Plummer, 
and Wm. J. Mitchell, Delaware. 


PAST SUPREME CHIEF ENGINEERS. 
Jerry Leahey, Jr., Harry G. Connor, Clifford P. 
Williams, Geo. W. Richardson, Fred. W. Moore, 
Jas, Lightfoot, J. T. Dodge, Jr., Franklin R. Moore, 
J. C. McDowell. 


N. J., 


DELAWARE. 

Deputy Supreme Chief Engineer, David J. Stayton, 
No. 513 Searles St., Wilmington. - 
WILMINGTON. 

Delaware Council, No. 1, meets every Wednes- 
day at S. E. Cor. Fourth and King Sts. Cor- 
responding Engineer, A. E. Deakyne, 406 Lom- 
bard St. 


LOUISIANA. 
JENNINGS. 
Jennings Council, No. 2, 
evening in American Bank. 
gineer, R. Funk. 


meets every Saturday 
Corresponding En- 
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MARYLAND. 

Deputy Supreme Chief Engineer, A. J. Deidrich, 
226 North Caroline St., Baltimore, Md. 
HALTIMORE. 

Maryland Council, No. 1, meets 2nd and 4th Fri- 
days in Royal Arcanium Hall. Corresponding 
Engineer, John J. McKewen, 115 N. Ann St. 
Energy Council, No. 2, meets every Wednesday 
of each month in Bauer Hall, Chesapeake and 
Elliott Sts. Corresponding Engineer, Phillip 
Kirkwood, 204 S. Washington St. 


MASSACHUSETTS. 
Deputy Supreme Chief for Eastern District, W. E. 
Packard, Whitmann. 


ROCKLAND. 
Old Colony Council, No. 14, meets 2nd and 4t! 
Saturdays in the American Foresters’ Hall. Cor 
responding Engineer, Walter A. Randall, Ab 
ington, Mass. 


NEW JERSEY. 


Deputy Supreme Chief, Joseph H. Wheatley, 42: 

S 5th St., Camden, N. J. 

PERTH AMBOY. 
Stevens Council, No. 1, meets 3rd Saturday, at 
Water, near Lafayette St. Corresponding En- 
gineer, James H. White. 

CAMDEN. 
Camden Council, No. 3, meets every Thursday 
evening at S. E. corner 2d and Arch Sts. Cor 
responding Engineer, C. H. Pfeiffer, 571 Berk 
ley St. 

ATLANTIC CITY. 
Atlantic City, No. 4, meets every Tuesday even- 
ing at Merchants, Cor. Atlantic and New York 
Aves. Corresponding Engineer, W. S. Price, 
Haddon Hall. 

MILLVILLE. 
Millville Council, No. 6, meets every Saturday, 
7.30 P. M., in G. A. R. Hall, East Main St. Cor- 
responding Engineer, Lewis Doughty, 604 Mul- 
berry St. 


PENNSYLVANIA. 


Grand Chief Engineer, Hiram Trout, 1042 Locust 
St., Reading, Pa. Deputy Grand Chief for Phila- 
delphia and Delaware Counties, John P. Rickards, 
2707 N. Broad St., Philadelphia. Grand Correspond- 
ing Engineer, Frederick Markoe, 931 Orianna St., 
Philadelphia. 


Deputy Grand Chief for Western Pennsylvania, A. 
D. Hamilton, 2025 Forbes St., Pittsburg, Pa. 


PHILADELPHIA. 
Germantown Council, No. 22, meets every Wed- 
nesday evening at Main and Seymour Sts., Ger- 
mantown. Corresponding Engineer, Frank Mac- 
Indoe, 3519 Ainsley St., Falls of Schuylkill, Phil- 
adelphia. 
Kensington Council, No. 3, meets every Thurs- 
day, at A. P. A. Hall, Frankford Ave. and Mas- 
ter St. Corresponding Engineer, Geo. W. Ken- 
nedy, 2052 East Fletcher St. 
Southwark Council, No. 4, meets every Monday, 
at Cor. of Reed and Eighth Sts. Corresponding 
Engineer, J. C. McDowell, 1913 South Eighth St. 
Philadelphia Council, No. 7, meets every Wed- 
nesday, at Kenny’s Hall, N. W. Cor. Broad and 
Filbert Sts. Corresponding Engineer, W. S. 
Wetzsler, 3717 Aspen St. 














SIMPLE, SENSITIVE AND POWERFUL 


| SHAKING, DUMPING AND STATIONARY GRATE 


Thompson’s Steam Specialties 


Indicators and Appliances 
Damper Regulators with 
Latest Improvements 
Tube Cleaners that Clean 


BARS FOR ROUND AND SQUARE FUR- vi 
NACES, AND ALL GRADES OF FUEL. 


WRITE FOR CATALOG 


Richard Thompson & Co., !24 Liberty Sireet, NEW YORK, N. Y. 
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There Must Be Some Reason 
WHY 


Homestead Valves 


are demanded in all four quarters of 








the globe 


lek Hineiniet pettus 


the ordinary kind for all HARD-TO-FILL 
places. 
Write for Booklet No. 10, just issued. 





Homestead Valve Mfg. Co. 


Box 1754, Pittsburg, Pa., U. S. A. 


Works at Homestead, Pa. 
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We will impart the secret to you. They 
are higher priced and very much better than 
% 





GIVE IT A TRIAL 





ANTI-FRICTION 
NOILOIYS-ILNY 











2? What’s Missing ? 


FROM ABOVE ONLY A LITTLE CUT OF 


LARKIN’S PACKING 


But you'll be missing if you don’t work 
for the interest of your Employer. Ask us 


Pennsylvania Electrical &Railway SupplyCo. 


General Sales Agents 
PITTSBURGH, PA., U.S. A. 


Selling Agents for Pittsburg and Vicinity for the Just Mechanical Water Purifier for Steam Boilers 


Philadelphia Office, Room 401, Pennsylvania Building — 


W.G. BEAMER, Guffey, Texas HOLLAND COMPANY, San Francisco, Cal. 
A. H. TRUAX, Ripley, Tenn. G. S. GRANNIS, New Haven, Conn. 
BROTHERS FREUND, VIENNA, III, MARXERGASSE 4 (CONTINENTAL EUROPE). 
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Protection Against, 


Large Coal Bills 
Scored Rod 
Sunday Work 


Unnecessary Labor 
Friction on the Rod 
Frequent Repacking 


is guaranteed all engineers that will use 
Daniel’s P.P. P. This is because P. P. P. 
is the only packing combining perfect 
elasticity in the packing itself with the 
sliding wedge action. Asa result of this 
combination the packing produces fric- 
tion only during that part of the stroke 
when friction is necessary to effect a 
steam tight condition. An investigation 


into the merits of 


Daniel’s 
P. P. P. 


will pay both the engineer and the power 
plant operator—the former because of 
labor saved, the latter because of money 
saved. Write today, mentioning this 
paper, for our free booklet, ‘‘Some Fric- 
tion Tests,’’ and for particulars about 
our offer of a Dollar Steel Packing Rule 
FREE. 


Quaker City Rubber Co. 


Philadelphia and Chicago. 
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Manayunk Council, No. 9, meets 2nd and 4th Fri- 
day evenings in Temperance Hall. Correspond- 
ing Engineer, John Clevenger, 211 Lofty St. 
Municipal P. F. D. Council, No. 20, of Philadel- 
phia, meets the second Thursday of each month 
at Odd Fellows’ Hall, Third and Brown Sts. 
Corresponding Engineer, Walter Meyers, 1211 
North Howard St. 
PITTSBURG. 
Iron City Council, No. 21, meets every Saturday 
at Arnfeld Hall, 1119 Penn Ave. Corresponding 
Engineer, Alex Fraser, Carnegie, Pa. 
ALLENTOWN. 
Lehigh Council, No. 15, meets every Wednesday 
evening at 639 Hamilton St. Corresponding En- 
gineer, A. P. Driesbach, 728 Chew St. 


LOTTSTOWN. 
Pottstown Council, No. 14, meets Ist and 3rd Sat- 


urday evenings at P. O. S. of A. Hall, Cor. High 
and Hanover Sts. Corresponding Engineer, H. L. 
Shirey, 362 Cherry St. 

READING. 
Progress Council, No. 18, meets every Satur- 
day evening at Diebert Hall, Ninth and Penn 
Sts., Room 4. Corresponding Engineer, Frank 8S. 
Miller, 3 West Franklin St. 

YORK. 
York Council, No. 16, meets every Wednesday 
Evening in the Jordan Block. Corresponding En- 
gineer, Walter H. Long, 23 East Philadelphia St. 


COLUMBIA. 
Columbia Council, No. 18, meets every ist and 


3rd Saturdays, in Odd Fellows’ Hall. Corres- 
ponding Enginecr, W. J. Courtney, 804 Walnut 
St. 

SUNBURY. 
Sunbury Council, No. 19, meets every Monday 
evening in Zartman’s Hall. Corresponding En- 
gineer, Ed. Schrieber. 


WISCONSIN. 
Deputy Supreme Chief Engineer, Joseph T. Har- 
ris, No. 1611 Clybourn St., Milwaukee. 





MILWAUKEE. 
Clifford P. Williams Council, No. 2, meets every 
Monday evening at Lodge Hall, E. Water St. 
Corresponding Engineer, Joseph T. Harris, 1611 
Clybourn St. 








The Tornado 

\wuY Boiler 
Tube 

Cleaner 


Requires LESS steam than 
any other cleaner. 

Will positively clean BET- 
TER than scraper or 
brush. 

Will clean ANY length 
tube. 

In operation is EQUALLY 
balanced, insuring NO 
back pressure against 
operator. 

Is the LIGHTEST and 
EASIEST cleaner to 
handle. 

Has NO working parts. 

Its force is tremendous. 


Manufactured by 


‘Paul B. 
Huyette 


1245 Betz Building 
Philadelphia 
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Sef, McDaniel Steam | 
Always have a Water Seal over the valve and never 


blow steam; neither do they back up water 


REDUCING 
se 


BB 
VALVES 
EXHAUST PIPE HEADS, 


EJECTORS, RELIEF VALVES, 


GREASE EXTRACTORS, 
STEAM SEPARATORS, etc. 


Watson & McDaniel Co. 


MANUFACTURERS 


147 N. Seventh Street bythe Jobbing 














Steam Coal a Specialty 


A. CRAWFORD 





Telephone Connection 2-25-60 


COAL 





1629-1833 N. Tenth St., Philadelphia, Pa. 




















Kieley’s Cantilever 


~~ 


outao 








Discharges against pressure—operates in any position ; will not 
become air-bound ; never freezes : shingle 

durable, ‘light, and easily adjusted. Guaranteed under any and 
all,conditions. Send for Catalog 





Expansion Steam Trap 
in construction ; 


!Tell us about it and the many superior points of 
other up-to-date steam appliances we make 


KIELEY & MUELLER 
7-17 West 13th St., - New York 


{ JAMES J. ROGAN 
810 Race St., Philadelphia 
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UNITED STATES 
Piston Rod and Valve Stem 


PACKINGS 


Do their work well. 

Their use will save you considerable 
money and endless trouble. 

We can present convincing proof of 
their worth. 


h 








ea 












CLASS No. 1 PACKING SEND FOR CATALOGUE AND PRICES 


~The United States Metallic Packing Co. 


MAIN OFFICE AND WORKS: 
' 509 Great Northern Building No. 427 North Thirteenth Street, 
GHICAGO, ILLS. PHILADELPHIA, PA. 














“ARE YOU TROUBLED 


with the dust from 
your Exhaust Fan 
If so, the 


Hartford 
Dust Collector 


will obviate the nuisance. 


Sterling 
EXHAUST 
HEADS 









Heating, Drying ond Exhaust Systems 
Forced and Induced Mechanical Draft 


| The Hartford Blower Co. 


Leaflet No. 56 F tells all! 128 Suffield St., Hartford, Conn. 








No Back Pressure! 
No Spray Nuisance! 

No Dirty or Rotted Roofs! 
No Pay If Not as Represented! 





























A centrifugal exhaust head without a single 
battle plate or partition. All sizes in stock up to 12 
inches. Larger sizes shipped one to two days after 
receipt of order. 







For Sale By Dealers and Contractors 








in all parts of the country. 





; _ is very essential to best results in connection with a modern Steam Plant- 
i The ‘‘ Standard "’ is built on lines that make it absolutely positive 
| when properly connected. They will always count forward with 

rotary motion either right or left ; also reciprocating, and are made in 
both round and oblong cases. 


STANDARD GAUGE MFG. CO. 
107 N. FRANKLIN ST., SYRACUSE, N. Y. 


N. Y. Office :—141 Broadway 
Chicago Office:—58 W. Washington St. 


Pacific Coast Agents, Geo. H. Tay Co., San Francisco, Cal. 





_ Write for our book of testimonials and full de- 
scription of the exhaust head. State Size of exhaust 
pe. 









STERLING PIPE AND BLOWER CO. 


HARTFORD, CONN. 
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heqoteetefete tobe bletetetefefeeiedeteieieiedes 
SELECT A 


Weinland Tube Cleaner 


AND YOU CANNOT MAKE A MISTAKE 

We have them for all 
styles Boilers and all sizes 
of Tubes. This Tur- 
bine Cleaner is an excel- 
lent machine. Hosts of 
satisfied users testify as 
to this. 

Consult us about Boiler Cleaning., Have had more 

than 20 Years Experience and ‘Know-How 


THIS 


Lagonda sehen Machine 


Is worth 
your ser- jim 








The Union Boiler’ Tube Cleaners 


POWER OR IMPULSE 














lous Are the oldest and most efficient Boiler Tube Cleaners on the market. 
consider- eeam They take out all the scale. 
ation 


It is a great A 





time saver 
and does its a 
work thor-§ 
oughly. No 





: 
The Gem Flue Scraper since rice totes 





Sede deeded esterteesterte detest etestente fenton ste eoberdetertesteode  teoteoteotecteoteotestesteoeote 


refitting of We also make Gem Oilers, Patent or Plain, Torches 
caps re. : and Heavy Brazed Steel Oilers, Flexible Shaft- 
quired. ing, Loose Pulley Lubricator. 
Write for Catalogue and Prices. 
The Lagonda Mig. Company sl ile 
BOILER CLEANING EXPERTS Gem Manufacturing 0; 
123 Liberty St., New Yor Springfield, Ohio Spruce near 33d Street e Pittsburg, Pa. 
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The “Torpedo” Hay Exploded 


alllof theZc'd ideas regarding the cleaning of fire tube boilers, and will prevent the explosion of many boilers by keeping them free of scale 


Scale ~~, wt Vibrator: a Centuring Lug. 


A atti 


















et Vibrator. 
Centuring Lug. Scale >>> _ 


A rapid vibration does the work. Is it not better to give the tube many short and light raps than to apply slow and heavy blows ? 
The **Torpedo”’ is built upon a correct mechanical principle. It embodies the latest and most approved ideas for fire tube 
cleaners, and is recognized by experts as containing improvements absolutely essential in the light of present day knowledge. We 
can, if you wish, refer you to many of delighted users, but it would be more satisfactory to you if you witnessed its work in your 
own boilers. If you desire to see what a machine perfect in principle and operation can do for you, then we suggest that you 
take advantage at once of our free trial offer. Catalogue and prices for the asking. 


The General Specialty Co., 75 Carroll St., Buffalo, N. Y., U.S. A. 
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Boiler Tube Cleaners 
Blow-off Valves 








ie 178 20 


The Liberty Turbine Boiler Tube Cleaner 


will clean tubes more thouroughly, at less cost, and in less time than 
can be done by other means. 
This we guarantee. 


We also make the Niagara Turbine 
Tube Cleaner. We have suit for in- 
fringement of patents against a user of the 
Weinland machine, and will sue all other 
infringers 


The Faber Blow-off Valve 
washes its face every time it is opened and 


closed. 
A connection at C admits steam at 


boiler pressure to chamber B, whence it 
escapes through slot E all around the seat, 
} and sweeps both seat and disk free from 
sediment just before closing. It will last 
as long as a steam valve without leaking. 


Liberty Manufacturing Co. 


6907 Susquehanna Street - Pittsburg, Pa. 
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633 ARCH STREET 
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WILLIAM P. DENNIS 


PHILADELPHIA, PENNA. 


Manufacturers’ Agent for Philadelphia, representing the 


Watts RegulatorCompany 


Manufacturers of Steam Appliances, Steam Reg- 
ulators, Water Regulators and Pump Regulators, 
Steam Traps, Boiler Oil Feeders Reducing Wheels 


IMPROVED DAMPER REGULA TOR | 


Carmichael’s Patents, January 6, 1903. 


SENT ON TRIAL TO RESPONSIBLE PARTIES. SEND FOR PRICES 





ESTABLISHED 1671. 


J. & G. RICH 


General Machinists 


ENGINE BUILDERS 
AND DEALERS IN MACHINERY. 


Especial Attention Given to Repairing and Erecting 
Steam Engines, Pumps and Other Machinery, 
Shafting, Hangers, Pulleys, Etc., Etc. 





120 Noith Sixth Street, Philadelphia, Penna. 


TELEPHONE 


IMPROVED 


| = Simplest and Closest Damper Regulator. 
Manufactured by 


" E.Lonergan &Co. 
ait RACE ST., PHILA., PA. 


Brass Founders and Finishers and Makers 
of Pop Safety Valves, Water Relief Valves, 
Oil Cups and Lubricators, 
Steam Pressure Regulators 
and other safety steam appli- 
ances. 


Old Kellam Regulators Repaired. 
Correspondence Solicited, 
Mention this paper if your wed 
is prompted by the sight this 
advertisement. Catalogue D free 
on application. 
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secured for good situations. 


OF CHARGE. 





Engineers and Firemen 


Situations secured for good engineers and firemen. 


The Mechanical Department will supply a good man FREE 


And No Charge to the man unless he secures the situation. 


NO ADVANCE—NO REGISTRATION 
the character of this exchange, which has won and still retains the 
upport of the better class of engineers and their employers. 


Henry Greenwald 
COMPANY 


250 


SOUTH ELEVENTH STREET 
PHILADELPHIA, PENNA. 





FEE proves 
PHONES- Bell, Filbert 47-17 
°o Keystone, Race 3 14 
Day and Night Service 
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Our Happy Family 


Baer PRACTICAL ENGINEER has been published regu- 

larly for a little more than seven years, and it is gratifying to 

note, among the renewals coming in during the past month, 

the names of many of our readers who have stood by us constantly 
from the beginning—a very small beginning at that. 

To all these old friends we extend our sincere thanks, for with- 
out them The Practical Engineer, as it is to-day, would have been 
impossible. 

To the six or seven thousand new readers that have been added 
to our happy family during the past year we extend both thanks and 
congratulations. We thank you for your confidence in us and con- 
gratulate you upon getting greater value than has ever before been 
offered to Engineers for Fifty Cents. 

The Practical Engineer is growing larger and better very rapidly. 
Sixteen pages and over six thousand new subscribers were added in 
1903. No other engineers’ paper increased half as fast during the 
same period, but if our new readers will do as our older ones have 
done—recommend the paper to their engineer friends and secure us 
more new subscribers, it will grow much faster in 1904, and all will 
be benefitted. We want you to do this and, in order that you may 


not spend your time in our interests without compensation, 


We Want You 


to act as our Agent among the Engineers in your vicinity. We will 
pay you a large commission and will give you liberal territory. 

The Practical Engineer is the largest and best engineering jour- 
nal ever published anywhere in the world for Fifty Cents a year. 
The Engineers in your vicinity will thank you for bringing it to 
their attention and you can earn a good many dollars without giving 
up your present employment. Write for terms. Address THE 
PRACTICAL ENGINEER, Subscription Department, 46 North 
Twelfth Street, Philadelphia, Pa. 
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MMECDINE 
PLES SIT T Us, 
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{THIRD EDITION.) 


(THREE-QUARTERS SIZE. 


A BOOK OF KNOWLEDGE 


WHICH IS BETTER THAN 


A BAG OF GOLD! 


Engineers more than any other class of mechanics, know the value of knowledge, 
and they also know the difflculties of obtaining it in accessible and compact form. 
Every engineer has felt the need of a reference book covering all the various 
branches of steam and electrical engineering in a comprehensive and practical way. 


Tulley’s Hand-Book on Engineering 


supplies this need. It is an encyclopedia of information and in itself the most 
complete library on engineering practice ever published. Every engineer needs it, 
and every man who wants to Eyoccie an engineer needs it. It is the greatest 
reference book on engineering that the ater has produced, yet so simple and 
comprehensive as to be easily understood. 


There are 900 pages, 400 illustrations, plain type, good paper, black morocco cover with gold letters, 
and only costs (3.50. Your money back if you don’t want to keep it. Send for it to-day. Or, if 
you prefer, we will send you a 42-page descriptive circular free. 


Henry C. Tulley & Company 


1016 WAINWRIGHT BUILDING, ST. LOUIS, MO. 
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THE 


H. H. Steam Trap 


Has the most perfect seal of any 
Trap manufactured, making it 
impossible for the steam to es- 
cape, and is sold under guarantee 
to give satisfaction or we pay 
freight both ways. 

If your dealer tells you he has 
some other make ‘‘just as good’"’ 
—to say the least—he is not 
posted on the H. H. 


JAMES McCREA & CO. 


Manufacturers 


67 'W. Washington St. - CHICAGO 





29 Years 


and no failures, but more than a hundred thou- 
sand sold a year. Can 
any other steam trap 
in the world point to 
the record. 











Heintz 








Bickel Float 
Steam Trap 


HANDLING RUSHES 
OF WATER IS 
OUR HOBBY 


This Trap is especially adapted for Sep- 
arators. We also manufacture Thermostatic 
Steam Traps. Sent on 30 days trial to responsi- 
ble partiesr 


SEND FOR CIRCULAR 


FRED. L. BICKEL 
1348 Palmer St., - Philadelphia, Pa. 





Steam Trap 


Proof before pay. Send for booklet: 





WILLIAM S. HAINES CO. 


136 South Fourth Street Philadelphia, Pa. 
































“NASON” STEAM TRAP 
For Pressures under 70 Lbs. 





“SIDELUG” STEAM TRAP 
For Pressures 70 to 150 Lbs. 


High Pressure Vertical Tu 
y Radiator 

















HYDRAULIC VALVE 





FEED WATER HEATER 
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those engineers who believe in new and improved equipment, 


and contains much useful information. 





in emergencies and waste no steam. 
up to 250 pounds. 





Wright “ Improved ”’ 
Safety 
Water Columns 


Careful buyers give Wright's Col- 
umns the preference, because they are 
the simplest in design, never get out of 
order and never fail. 














NEW YORK: 149 CENTRE STREET 





Our New Catalogue is waiting to be sent to you. 


A postal will bring it. 


The only steam trap made that will dispose of large quantities of condensation instantly 
Successful operation guaranteed on varying steam pressures 





It is for 


Wright “Victor” 
Low Pressure 
Steam Traps 


For steam pressures from 0 to 20 Ibs. 
and a wonder. The outlet valve is 
approximately as large as the connect- 
ing pipe—affording enormous capacity. 


WRIGHT MANUFACTURING COMPANY 


72 Woodbridge Street, DETROIT, MICH., U.S. A. 


BOSTON: 12 PEARL STREET 








Lindstrom 


TWO Things Neeeded in a Steam Plant 
FIRST—A Steam Separator that will separate the water from the sterm 





before it leaves the boiler. The Separator here shown is placed inside of the 
boiler directly under the steam outlet to the engine, and is guaranteed to 
reduce the moisture to three-quarters of one per cent. 

SECOND—A Steam Trap. 
struction and effective. A commendable feature is that it has no packing, 
of any kind, the cover being ground steam tight. Another feature is, that it 


has a Safety Alarm. This is one thing which is needed as sometimes the 


The Trap shown here is simple in con- 


traps get clogged up by impurities, and at such times this Trap will give notice 
and save damage to machinery. 


Cylinders Rebored 


All types and sizes of Steam Engine Cylinders, Valve Pockets, Pumps, 


and Air Compressors Rebored in present position, from 4 to 76 inches. 





Separator 


That will 
boiler. 


keep the water in the 


Impossible to get water 


over to the engine cylinder. 




















SAFETY ALARM 
STEAM 


‘TRAP 





John T. Lindstrom 


214, 216 S. Third Street, Allentown, Pa. 
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You Don’t 
Drink 


impure water if you can get it 
pure; then why feed your 
boilers on a water that is going 
to lead to a youthful grave and 
to early gray hairs. % Ye B Ye 


For Main Driving and General Use 
IS A DISTINCT ECONOMY 


over any other belting. We will gladly furnish practical 
proof of this. 


MAIN BELTING COMPANY 
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5 St., Chicago, 120 Pearl St., Boston. 40 Pearl St., Buffalo. 
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HERE'S but .a few cents difference in price between 
cheap overalls and the best; but the cheap kind play 
out. enough faster to more than wipe out the difference, 
besides your loss in comfort, neatness and satisfaction, 
with the cheap ones. My claim that the 


BROTHERHOOD 


TRADE MARK REGISTERED 


OVERALLS 


are the best on earth is backed by the testimony of thous- 


6 #030 (ove 0 ie 
® © « 0 Dee % 





ands of true-principled wearers in ait parts of the United 
States and Canada, You can prove it for yourself without 
risk under my absolute guarantee. Union Made, of course. 
MEMBER B. L. F. 3 - H. S.. PETERS’— MEMBER B. L. E. 171 


ROTHERHOOD pra, Mat OverALts, Dover, N. J 


The Water softening plant 
here shown is assuring a long 
life for the boilers and render- 
ing the lives of the men about 
them safer and more enjoyable. 

We are always happy when 
mailing our booklet and |fig- 
uring ona plant. : : : : :: 
Western Agents 
J. A. TAFT & CO., 
New Hayden Building, Columbus, 0. 





















o 


Me aferen fede ohe afore rgengerte Boke obe fe rde rte feof she oko oho afore feof oe ofe ofe nfo afeafeofe fe ofe sede steateateateatectecteateotesteate 


*s 















AMERICAN 
WATER SOFTENER (€0., 


Harrison Building 
Philadelphia 


ei ttpepteeteoteotey: 


EVERY USER OF POWER AND LIGHT SHOULD 
READ THE 


POWER AND LIGHTING 
ECONOMIST ' 


tells how to buy best, how to save money, how to 
improve methods. Thus $1 may save you $1,000. 
—50c. a copy, $1 a year; Frank H. Knox, 
Troy, N. Y., and all live newsdealers. Send for 








McNELLEY’S 
AMERICAN 
BOILER COMPOUND 


Our compound is the result of years of. experiments by an engineer of 
long experience, assisted by expert chemists. 

American Boiler Compound not only completely removes all scale and 
incrustation in the boiler, but prevents new from forming, and will, if 
properly used, keep the boiler absolutely clean and free from all forms of 
corrosion, such as pitting, grooving, honeycombing. 

Send Sample of Water and Sample of Scale if Convenient. 
We will be pleased to hear from engineers who will secure trade for 


us. When writing for information address 


J. McNelley, Dept. Mgr., 35 Poplar St., Phila. 
SOLD THROUGH 


SMITH, KLINE & FRENCH CO. 
429-435 Arch Street, - - - Philadelphia, Pa. 








great clubbing offer. 





% “Registered. 





‘Gould’s Steam and Water 


Packin 





THE ORIGINAL RING PATTERN 
Se and Water Tight, Less Friction than any other known pacikng. 
None Genuine Without This Trade rk Stamped on Wrapper. All similar pac 
ings are imitations. In ordering give exact diameter of Stuffing Box and Piston Rod or 
Valve Stem. Our Packing is a sure cure for leaky stuffing boxes, whether the motion fig 
is rotary or reciprocating. : 
The Gould Packing Co., East Cambridge, Mass. 
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Trade Mark. 
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J.M.Z Cc. J. Curran 


HIGH-GRADE O 
LUBRICATING OILS AND GREASES 


PFERLESS Biller Civning Golan 


Our First and Last Consideration is QUALITY 


408 to 418 VINE ST., PHILADELPHIA 





GUESS 
FOR 
GOLD 

















for 





64 Wakefield Street - 


THE AUTHOR OF 


Engineering Practice and Theory 


FOR STEAM ENGINEERS 


wishes to place a descriptive circular of this plain and practical book 


working engineers in the hands of every reader of this paper. If 


you send him your name and address on a postal card, as soon as 
you have read this notice, stating that you read it in THE PRACTI- 
CAL ENGINEER, you will receive one of them. Direct your 


postal card to 


W. H. WAKEMAN 


New Haven, Conn. 





$200 in Gold to Ist Nearest. k 
$25 in Gold to 3d Nearest. 
Each box of genuine Eureka Packing contains a guessing cer- 








Powell’s 


“White Star” 


Regrinding 
Reversible 
Seat Valves 


have a longer life and are ' 
easier to repair than any , aay’ 
valve made. 


They are sold with a} 


guarantee of satisfaction | 


or your money refunded. 
Try one. 





Wrought Iron Pipe 


Not Steel 


Cut to any size and for any purpose. Prompt Shipments to any part 


No. 518 ARCH ST. . . 


of the world guaranteed 
Engineers’ Supplies and Steam Fitters’ Tools 


C. J. Rainear G Co. 


Philadelphia 








if You’re A Good Guesser, Here’s Your 
Chance To Win A Bag Of Gold. 


Eleven yearsago (Jan. 1893) we offered a prize of $200 in 
gold to the Engineer guessing nearest to the correct number of ad- 
missions to the World’s Fair, at Chicago, on July 4th, of that year. 

Thousands participated i in that contest, the prize being won 
by Frank W. Shaw, Engineer with Burgess, Fobes & Co. .»_ Port- 
land, Me., who made but one guess, 324,206—the official figures 
being 324, 342 On July 27th we sent the $200 to him by Adams 
Express and received his acknowledement. 

On July 4th, rgor. the admissions to the Pan-American Ex- 
position were 71,024. Now, you guess 


How Many People Will Be Admitted To The 
St. Louis Exposition on July 4, 1904, 


and see if you can’t win one of these prizes: 
$75 in Gold to 2d Nearest 


tificate, and a man may guess as many times as he has certificates. 
Each guess will be stamped by time stamp, showing date and hour 
received by us and contest will close July rst. 

The guesses will be recorded in a book, and the award will 
be made by a committee selected by a sufficient number of the 
guessers. Incase of a tie, the prize shall be divided equally be- 
tween the competitors so tied. 

If any boxes of “Eureka” purchased after January rst do not 
contain a certificate, we will exchange certificate for the diamond 
cut from such boxes. 

This contest isopen to Engineers and their assistants only, 
and on the certificate must be given their name and the name of 
plant in which they are employed. 

(Guessing portion of this coupon omitted.) 











This is the Eureka Coupon 


This 1s the Box 


That EUREKA Packing comes in, and in 
every box you 'Ilfindacoupon. Here’s your 


chance to gett THE PACKING THAT 


WORKS BEST BUT COSTS LEAST 
of all good packings, and at the same time 
get a coupon that may be worth a good 


round sum to you. Each coupon Gives 
You One Guess. Be sure to get EUREKA 
Packing. 

JAMES L. ROBERTSON & SONS 


205 Fulton Street, New York. 
INDICATORS, STEAM SEPARATORS, Etc. 
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It Oils Piston Packing 


It is the only piston packing 













that automatically and reg- 
ularly oils the Piston 
Rod. It saves time 
and labor. Write 
for samples 


and prices. 


Weaver 
Steam Packing Co.,Ltd. 


144 N. Seventh St., Philadelphia, Pa. 


Manufacturers of Steam Locomotive and 
Hydraulic Piston Packingy 














Lamprey Protective Steel Water Arch 


Arch Plates 


Protect your boiler fronts from 
burning out, preserve the brick 
work, save fuel, and increase the 
eficiency of your boiler, by 
giving additional heating surface. 
Save their cost in repairs alone. 


080 0600 
000000 
1900 


Send for catalog 
“THE LAMPREY CO. 
Westfield, Mass. 





Philadelphia Shop, 240 Chestnut Street 











in the best regulated STEAM 
PLANT! They can be quickly 
and economically repaired with 


The Climax “cage 
STEAM 


Joint Clamp 


Made of Brass for all sizes of pipe. 
Some dealer in nearly every city 
carries a complete stock; if not, 





: Saves the need of renewing brick arch; lasts as long as the boiler; increases capacity; 
rder direct from the manufacturers. > + fasts i ‘ hg . § 
ae does the work of a feed-water heater, and saves its cost in coal in a few weeks. You 


can't afford to be without it. 
: & COo., S$ Fi 
JAMES McCREA & CO. on NEIL W.MAC INTOSH @ C0. Steam Pies 


67 W. Washington Street - CHICAGO, ILL. 
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This Book Free 


Send us Three Subscriptions to The Practical 
Engineer at Fifty Cents each and we will 
send you Free a copy of 


Hand Book of Corliss 
Steam Engines 


BY FRANK WILLIAM SHILLITTO, JR. 


This book describes, in a comprehensive manner, the Erection of 
Steam Engines, the Adjustment of Corliss Valve Gear, and the 
Care and Management of Corliss Steam Engines. It is illus- 
trated by 64 Original Engravings. 200 Pages. 

Price, $1.00, or will be sent Free for a Club of Three Subscribers to 

The Practical Engineer at 50 cents each. 


We also have other books which we give as premiums for clubs of 
subscribers. 
















AGENTS WANTED. We want a few good agents to solicit sub- 
scriptions for The Practical Engineer on 
liberal commission basis. Hustlers can make good money. Write 
for terms, stating qualifications, experience, etc. 

The Practical Engineer is the largest and best mechanical journal 
ever published anywhere in the world for fifty cents a year, and 
getting subscriptions for it is just like finding money. 




















Address Department A. 


The Practical Engineer 


46 N. TWELFTH ST., PHILADELPHIA, PA. 









The Standard Gasket Co. 


INCORPORATED 





MANUFACTURERS OF 
the Improved Corrugated Copper Gaskets made in any shape, size or 
thickness, and for all kinds of joints. Lip Unions, Flange Unions, 
Plain and Ball Joints, Connecting Steam; Air, Gas or Water Pipes, 


also for Cylinder Heads, Steam Chests, Etc. Guaranteed the best in 


the market. 
‘We also Manufacture Special Metal Gaskets for all Styles of 


Water Tube Boilers, Man and Hand-Hole Plates, Mud Drums, Etc., 
which can be used over many times. We guarantee to save you 50 


per cent. on any Gaskets you now use, 
Our Copper Gaskets are Hand Rolled, not Hot Pressed. 


Best and cheapest. Samples Free. 


7 South Thirty - Sixth Street 


PHILADELPHIA, PA. 


Foster 
Valves 


It is an open secret 
that no steam plant is 
complete either from 
the safety or economic 
standpoint, without ap- 
pliances to regulate 
pressure. 


A Foster Class ‘W Valve 


is an appliance that will add to the efficiency and economy of any 
steam plant, for it will maintain a constant delivery pressure regard- 
less of variation in the boiler 


pressure. 
See Foster Catalog 


for details and description of this 
as well as of our Back Pressure, 
Free Exhaust, Non-return, 
Combination and other valves. 


Foster Engineering 


COMPANY 
NEWARK - N. J. 














OUR PATENTED MINERAL WOOL 


PIPE COVERING 


AND 


Copper Gaskets 


They Save Steam and 
Make Absolutely 
Tight joinis 


United States Mineral Wool Co. 


143 LIBERTY STREET, NEV YORK 


BEST AND CHEAPEST SAMPLES FREE 

















JOHN McADAMS 


Boiler and Machine Works 


REMOVED TO 


Edgemont and Tioga Streets, Philadelphia 


Builder of BOILERS, TANKS and STACKS of all kinds. 
Second-hand TANKS and BOILERS, CAST IRON GRATE 
BARS. General Engineering and Repairing, Reboring Cylinders in 
position from 3 to 110 in. diameter. Dynamo commutators turned off 
without removal. 
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THIS RULE FREE 


For 
Some Scale From Your Boiler 


To every engineer that will send us a sample of the scale from his boiler 
accompanied by the coupon, properly filled out, we will send immediately a 
beveled edge, combination inch and metric rule, one foot long; and later, we will 
send him a certificate of analysis, showing why scale forms in his boiler. Both 
are absolutely free. We do this to get the opportunity of explaining why 


Lord’s Water Purifying Chemicals 


are the only compounds that will free your boiler from scale and keep it free. 
We have no fixed formula, but make a special compound for every case---com- 
pounded to suit your particular needs. Don’t forget that our chemicals are also 
cheaper than other boiler compounds. We sell you concentrated chemicals only 
---not a solution that is 75% water. Send the scale and coupon today. 


GEO: WW. TADTEED CAD, Siirccstonte, Penis. 









The Geo. W. Lord Co., 
2238-50 N. 9th St., Philadelphia, Pa. Peter ters eee cu pee eb ed S05 ee 


GENTLEMEN:~—I am sending you a sample of scale from our boiler. In accordance with your offer in the March PRACTICAL 
ENGINEER you are to analyze it, and send me a certifiicate of analysis and the rule free of charge. 


Number of boilers in use SO a dee oc ss ek aw te Go ad oe, BE ny WRENS 6420 Le ban Some bancaacs 


Frequency of cleaning boilers. _______.-_-_--~-- Frequency of opening the blow-off during working hours ae eee aot 


River or other source of water supply. .__...-.--------------- Boilers are used about _..-hours out of the 24. 


Firm’s Name ee See ee Benes Rae. 8 PS aye SOC 
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THE BEST BOILER 
FEED PUMP REGU- 
LATOR AND LOW 
WATER ALARM 





On the 
Market 








The Manufactured by 


Improved 
Clark Aaron Miller 
Regulator Vicksburg, Mich. 




















CASTINGS CRY 
like children for the tonic that makes them 
smooth running and 
healthy. Castings 
rarely grade even— 
“like ‘‘humans’’ they 
ar- rough, half rough, 
or smooth. 
Wisconsin 
Graphite 
Iron Filler 
is all things to all cast- 
ings, a Putty that fills 





sand holes and smooths 





roughness, a Semi- 
Paste for less urgent 





4 = 
cases, a Paint for slick surfaces; life giving and 
protecting. All colors. Free samples. 


WISCONSIN GRAPHITE COMPANY, 
PITTSBURG, PA. 














More than 500 copies sold in one month 


S A Vi K, D . P ypeod a ht a 


forthe Practical Engineer 


BY A 
PULL 


The: “PF; 8: 8.7 
Quick-Closing 


Water 
Gauge 


A Pull on the Chain .Does it. 
Strongly Made. 
Low in Price. 
Sent on Approval. 
Satisfaction Guaranteed. 

We also make the 


“Pp. B. H.” 
IMPROVED 
GAUGE COCK 


PAUL B. HUYETTE 


1240 BETZ BUILDING 


PHILADELPHIA, PA. 











{LimpiLeather, by mail for $1.00 
Send in your order at once. 64-page illustrated 
catalogue of Technical Books, FE E 


SPON & CHAMBERLAIN, Publishers 


Dept. P. E., Liberty Bldg., New York, U. S. A. 

















Red Seal. Boiler Compound 
RED SEAL ‘THE (CHERRY! CHEMICAL CO. 
BOILER '? Oliver}:Braden, Manager > 


COMPOUND Office; 1215 Filbert Street, - Philadelphia, Pa. 


Circulars, Prices and Directions Furnished on Application 





AGENTS WANTED) =~ WRITE FOR TERMS 





REGISTERED TRADE MARK 
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Watt’s Perfect Wedge Packing 


FOR EITHER HIGH OR LOW PRESSURE 


p Holds steam, water, air or ammonia with less friction on the rod than any other. 
Write for trial order today. 


Watt’s Best Sheet Packing 


It is best because it makes any kind of a joint tight and keeps it tight. 
Used for oil, acid, steam, ammonia and water. It is the lightest an@ 
purest Rubber Packing made and can be used over again, and will not 
become hard under the highest steam pressure. 


Manufactured by JOHN M. WATT’S SONS 
24 Duane Street, 33 33 NEW YORK 
123 South Second Street, :: PHILADELPHIA, PA. 
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GRATE BARS OF ALL KINDS, AND GENERAL CASTINGS TO ORDER 
LOW PRICE AND GOOD QUALITY. LET US CALL AND GIVE QUOTATION ON YOUR WORK. 






Smith’s Clamp for stopping leaks in pipe joints. Cheap- 
est, simplest and most effective Clamp ever manufactured. 
Costs less than $1.00 per inch in diameter and much less 
in steel, 

W. CLIFFORD SMITH, Steam Specialties and CASTINGS of Every Description 
140 North Sixth Street, PHILADELPHIA 
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Black 












Ring 
Packing 


The packing used 
to-day is vastly dif- 
ferent from. that 
used years ago. 


Just as there is a 
difference between 
BLACK SQUAD- 
RON and other 
self-setting pack- 
ings. 


Black Squadron 
RING 
PACKING 


being properly constructed, having wedges— 
no other packing has—therefore it will con- 
form to the rod and box in a more uniform 
manner than any other self-adjusting pack- 
ing, for this reason it will keep the rod steam 
tight with less friction*and will last in service 
on an average nearly twice as long as the best 
of others. 

Your packing want is bound to develop 
some day; when it does, we want your busi- 
ne&; meanwhile, we will send to any engin- 
eer who will forward us his name and _ busi- 
ness address a free supply that he may test it 
as he will. 



















Write to-day and we will. send free, also, 
our book, ‘“The Engineer.’’ 


Cancos Mfg. Co. 


146 N. Second Street - PHILADELPHIA, PA. 











Is Your Plant 
Up-to-Date? 


Every engineer owes it to himself to see that 
his plant is run at its highest efficiency, and it 
is for his personal interest to be able to prove 
that his work is well-done. Our up-to-date 
steam specialties enable him to run his steam 
plant right. 

THE HINE ELIMINATOR 


perfectly dry steam, or if placed in the ex- 
haust line, prevents oil or grease from reach- 


ing the boiler. 





Is at once the peer and pattern of all im- 
itations. But why not get ‘‘the real 
thing’’? It costs no more than inferior 
imitations and always gives satisfaction. 
You can have perfect confidence in a 


card made on this indicator. 





THE WILLIS PLANIMETER 


Makes it easy to accu- 
= rately determine M.E. 
P. direct from card 
diagrams. It gives 
h areas of regular or ir- 
/ regular plane figures, 









and yards, without 
computation. For ac- 
curacy, convenience 
and durability, it is 
eit unexcelled. 


The Victor Reducing Wheel is one of 
our most popular specialties. | Runs smoothly 
and winds evenly. Made in two sizes to fit 
slow or high-speed engines. 

Send for complete catalog describing and 
illustrating all our specialties. 


Jas. L. Robertson & Sons 


205 Fulton Street, New York, N. Y. 





Keeps water out of the cylinder—ensures 
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Vegetable Treatment vs. Soda 


When Vegetable Treatment is used direct in the boilers, the sulphates 
and carbonates of lime are converted into mud of a light nature, which is 
easily blown out through the blow-off daily and readily washed out when the 
boilers are opened. With Vegetable Treatment it is impossible to have any 
corrosive action:due to the treatment itself or to any by-product which may 
be left as.a result of the reactions, so that boilers are always kept in a clean, 


natural condition. 


With Soda it has been the universal experience of steam users that it brings 
about a corrosive action in the boilers due to galvanic action; there are con- 
stant leaks around the steam joints, with white incrustation of Soda coming 
out; there is constant tendency for boilers to prime and foam, due to the 
saponifying- action of the Soda, and the result, so far as cleaning boilers is 
concerned, is not nearly so satisfactory as when a properly compounded 


Vegetable Treatment is prepared for the individual case. 


SEND GALLON OF WATER FOR ANALYSIS 











Dearborn Drug and Chemical Works 


W. B. McVICKER, 2nd Vice-Pres. and East Mgr. 
EDDY, Sec. and Treas. 


WM. H. EDGAR, President 
ROBT. F. CARR, Vice-Pres. and Gen. Mgr. CHAS. M. 
W. A. CONVERSE, Directing Chemist 
ROBT. W. FRANCIS, Directing Engineer 


| ~~ 


MANUFACTURING AND ANALYTICAL CHEMISTS 


CHEMICAL ENGINEERS 


LABORATORIES AND WORKS OS TTOFN ETS) 


nt oA ae 40) 24.4 PHILADELPHIA OFFICE: THE BOURSE CHICAGO 
120 Liberty Street G. F. Duemler, Mer. 27-34 Rialto Building 
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GUARANTEED SPECIALTIES 









MOST See 
OUTFIT eng 
MADE 


You can keep clean while you clean the tubes 
with the Soot Sucker Boiler Tube Cleaner. 











Bachelder Adjustable Spring Indicator, with 
Ideal Reducing Wheel attached. 


x & 





ee 


Guaranteed to 
hold Steam Pres- 
sure within one 
half pound 











variation. 








a. 





The old reliable 
Spencer Damper Regulator. 














The Bushnell Planimeter figures both area and | 





M. E. P. quickly and accurately. ON ei 
ST 
Our Catalogue ‘‘A’’ describes a‘lot more. Bushnell Cord Take-up takes care of the slack 
Send for it. cord and puts it back where it belongs: 

















JOHN S. BUSHNELL & COMPANY 





126 Liberty Street =: sie New: York, .N.. Y. 
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Are made specially in a hundred different styles, for every variety of service. 


They are supe- 


rior for Steam, Gas, Water, Ammonia, Hydraulic, and for the satisfaction of those who use them. 


GARLOCK PACKINGS are all made of: the best material, on the latest improved 
automatic machinery, in the largest factories of the kind in the world, and by men of skill. 





The Garlock Brass Wire Inserted Sheet 
Packing, No. 600 


is the only packing that has successfully stood on 
marine vibrating joints; it is made of our cele- 
brated sheet compound and a very fine weave of 
brass wire—it is utterly impossible for a joint 
made with this packing to blow out. 


WE GUARANTEE ALL GARLOCK PACKINGS. 





The Garlock High Pressure Ring 
Packing, No. 200 


is the only fibrous packing that gives entire satis- 
faction on high speed and marine engines or 
locomotives, rods running in oil, grease or chem- 
icals. Excels every other packing for expansion 
joints. 


WRITE FOR CATALOGUE. 


Garlock Packing Gompany 


604 Arch Street, PHILADELPHIA, PA. 


FACTORIES 


PALMYRA, N, Y. SAN FRANCISGO, CAL. 
ATLANTA, GA. DENVER, COL. 





STORES 
New York 
Pittsburg 

St. Louis Atlanta, Ga. 


Philadelphia 
Chicago 


Boston 
Cleveland 
Denver 





HAMBURG, GERMANY. Xx 


Main Office: 


i 
J 
PALMYRA, NEW YORK 


id Palmyra, N. Y. San Francisco 
Hamburg, Germany 
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“100. 000 DETROIT Sight | |“ You get your smoke” 


Feed. Lubricator S Just read what an engineer says about 












DETROIT LUBRICATOR CO. PERO! ALBANY, NEW YORK 


indicates the demand that 
exists for our goods. 
They embody the 


choicest material, the Rochester, N. Y., Feb. 7, 1904 


and perfecting details 
of 25 years’ experience. 


PER YEAR 












STEPHENSON 


BAR BELT DRESSING 


ax | 


Stephenson Mfg. Co., Albany, N. Y. 
b e st work- Gentlemen: I received your sample and should have written you before but I waited for a 
chance to convince my employer that your Dressing is better than the liquids. 


I bet him a cigar I could load the car with Strawboard up to the crossbeam and the Dressing 


the accumu- would talk for itself. He said, “that’s ago’. SoI put on the load and told the boys to start 
her up. When she got to the top the boss looked at me and said, ** you get your smoke.”* 


Mm. manship and We have a two ton elevator. 


lated ability I am very much pleased with your Dressing. Have been engineering thirteen years, and 
‘ d é i ad it is the O. K. goods. I have saved your card and as the can of stuff is used up the boss says I 
in esionin can have some of yours. 

s £ £ Yours very truly, 


A. KLIPFEL, Engineer. 


Are YOU willing to be convinced that you are NOT using the best 
je i Dressing on the market, unless the name Stephenson is on each pound 
stick? If so, upon request we will send you a free sample if you mention 


CATALOGUE = 
this paper. 


on Application 
STEPHENSON MFG. CO. 
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NO RISK WITH 


Patterson Specialties 


No need to say much here about 


(IMPROVED TO DATE) 


YOU CAN TRY THEM SIXTY DAYS AT OUR EXPENSE 


Put on a 


Patterson Patterson 
Berryman Heaters Exhaust Head 


ont TE RSow 7 
STEAM 
SEPARATOR 
& 


and have a clean roof. Get rid of the 


sy ih @ Because they have so many old friends. gteasy spray. 





Look at that hand hole. Easy to clean a 
Patterson Separator or Oil Extractor 


We wish every one appreciated how much cheaper it is to feed a boiler 
with a belt"pump than any other way. 


Patterson Pumps 


would sell faster than ever. 





PLEASE let us know if you are interested. Our proposition is SO reasonable. 


WE WANT A FEW MORE GOOD AGENTS 


Frank L. Patterson & Company = ki 


MANUFACTURERS 


24 Cortlandt Street - NEW YORK, N. Y. 
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CONDENSATION 
IMLET 









NeR 


TRADE MARK ~~ 







The Gleaner represents the acme of per- 
fection in feed water heating. 


THE 


Davis Triplex Power Pump 


is a perfect type of the vertical triplex belt 
driven pump. 


MANUFACTURERS OF 
The “Berryman” Feed Water Heater 
and Purifier. 


I. B. DAVIS & SON, HARTFORD, CONN. 
WRITE FOR CATALOGUE, ETC., TO 


THOS. McADOO, 


125 N. 4th St., Philadelphia 







OTIS Tabular Feed 


WATER HEATER, 
OIL SEPARATOR 
and PURIFIER 


with Seamless Brass Tubes 





THE 


















Guaranteed 

To’ heat ;the. feed water to the 
boiling point (210 or 212 degrees) 
with the exhaust steam without caus- 
ing any back pressure, alSO to ex- 
tract the oil from the exhaust, 
so that the exhaust steam after being 
passed through the heater can be used 
for heating purposes, and the water 
of condensation for the heating sys- 
tem be returned to the boiler without 
the additional expense of an elimin- 
















ator. 


A Liberal Offer 
If this*heater_fails to give’satis- 

faction in every respect, we pay 

freight, cartage, etc., both ways. 


The Stewart Heater Co. 


11 Norfolk Avenue, Buffalo, N. Y., U. S. A. 

















THE AMERICAN STANDARD 
COPPER COIL FEED WATER HEATER 


Wong Simplicity! 
Strength! 
Economy! 

A Money Saver! 


It gives so little trouble that 
one of our customers, who has 
used one for three years, had 
forgotten that he had it when we 
asked him the other day how it 
was doing. He called in the 
engineer, who said it hadn't 
been touched since it was put in 
and was still heating the water 
to 210 degrees. 


That’s the kind of a Heater 
you want. 


Write for Catalogue 
No. 100 P 


The Whitlock Coil Pipe Co. 
HARTFORD : CONNECTICUT 















A SHORT 
STORY 


‘* Thoroughfare ** 
heater. Engineer 
forgot to open escape 
valve. By-pass was 
closed. Engineer 

. opened inlet valve. 


Bang ! 





Pe ; Heater blew up. 

eR, Sie ' 

« WEBSTER {FEED-WATER HEATERS 
AND PURIFIERS 


not being3‘‘ throughfare’’ heaters, are safe from such accidents. ‘Then, 
asithey use onlyZjust enough ‘steam to heat the feed-water to the boiling 
po nt, they7arefunequaled for economy. 


WRITE FOR BOOKLET 


Warren Webster & Co. 


CAMDEN, NEW JERSEY 
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Oi STEAM SPECIALTIES = 


WE POINT TO WHAT 

WE'VE DONE AS PROOF 

THAT OIL CAN BE ENTIRELY 

REMOVED FROM EXHAUST STEAM 

AND THAT FEED WATER CAN BE HEATED 
ABOUT TO THE TEMPERATURE OF THE EXHAUST BY 


Our “Utility” Combination 


We can always guatantee an elimination of 98 per cent. at the outlet 
point af separator. We average over 99 per cent and have in some cases left but 
8-10,000 of 1 per cent. of oil in the water. You can’t see this amount, you can’t 
taste it; fresh well water frequently has more oil in it, and this water can be used 
for fifty years in boilers without showing a trace of oil deposit. The feed water 
heating feature is optional, but very efficient, free from back pressure and requires 





but little room and no floor space. 

The Utility’? Combination serves as Exhaust Muffler, Oil Separator, Return 
lank, Pump Governor and Feed Water Heater. It costs only about as much as 
a Feed Water Heater. 














“Utility” Pump Governor : 


The best Pump Governor on the market. Why? Because our valve will not leak or stick; we-guarantee it to 

+ * + + absolutely govern the pump and remain tight for five years. Compare the construction of our valve with any other on the 

o- market. By adopting the ‘Utility’”’ you can save coal and get a higher temperature from your heating or drying’systems. Send 
for catalogue and list of users. 


A New Application 


of the chain baffle plate principle which has proven so successful in the oil eliminator may be found in our 


Steam Separator 


and the efficiency of it is very high. Absolutely dry steam, absolutely no back pressure. What more could you ask ? 








¢ 





ee ec ey 





Another .. ar 
Water Saver rts 


is our new Exhaust Head. Notice the great magia- 
ting surface that is given by the CIRCULATING! 
AIR TUBES. These act as condensers,’ afd they 
lessen instead of causing back pressure. Do ydu hal 
realize that a thousand gallons of water are wasted in UTMITY EXHAUST HEAD 
a moderate sized plant which lacks an efficient ex- 1% PATENTED 

haust head? It’s so. ‘ 4 


Ae 3 Back Pressure Valves 
“UTIUTY* PUMP GOVERNOR WALVE! ‘ado HEAD 
AS USED ON RETURN? TANKS. Blow-off Cocks 
Pressure Reducing Valves 


ihe a High and Low Pressure Boiler Feeders. 
ALSO Reducing Pressure Reducing Valves 
CARRY Boston Boiler Thermostats 
IN Steam Traps 
STOCK Damper Regulators 

Feed Water Controllers 

“Utility” Beam Clamps 


“UTILITY” STEAM SEPARATOR 
PATENTED 











Seancary oteant GrechHity (Co. semen... 


PHILADELPHIA OFFICE, ROOM 312, BOURSE BUILDING. BELL TELEPHONE, MARKET 44-95 A 





a a 
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Sweet’s Separators 








Our steam separators de- 
liver steam containing less 
than one half of one per 
cent. of water. 


99 per cent. of the oil. 


We can prove they do it 
and give good reasons why. 





1 In addition they have size 
i and are machines. 


Made in all styles, also 
make Exhaust Heads and 
Steam Traps. 


Direct Separator Co. 


230) M arcellus Street 


New Verk 


Syracuse *. 


Our oil separators remove 











The Baum Separator 


For Live and Exhaust Steam 
RESULTS GUARANTEED 


For condensing systems use the | 
BAUM VACUUM STYLE OIL 
EXTRACTOR. 


Most satisfactory Separator on the 
market. Ask why. 


The Baum Separator 
and Machine Company 
‘ 





Vacuum Style Oi 


Manheim, Pa., U.S. A. Extractor. 


Horizontal Style for Live 
Steam or Oil Service, 


Philadelphia Agents, ANERICAN SUPPLY COMPANY, 612 Betz Building 


BERRYMAN 


Feed Water Heaters and 


Purifiers 
WATER TUBE AND STEAM TUBE 
Cast Iron or Steel Shells. ‘‘f\"’ Shaped Seamless Drawn Brass Tub: :. 


We Build Heaters for Every Purpose and Condition 
THE KELLY PATENT 


IMPROVED BERRYMAN WATER TUBE FEED 
WATER HEATER AND PURIFIER 





‘ Benj. F. Kelly & Son - Makers 


91 Liberty Street, NEW YORK 


DID YOU EVER THINK 


THAT BY USING A WELL DESIGNED AND PROPORTIONED STEAM RECEIVER AND SEPARATOR 


YOU COULD 


OVERCOME entirely any chances of damage to your Engine by water throwing 


over with the steam. 


SECURE better cylinder lubrication with less oil. 

OVERCOME entirely all steam pipe vibration. 

SECURE approximately boiler pressure in engine cylinder. 

INCREASE engine power by securing these advantages. 

At the same time NOT INTERFERE WITH THE FREE FLOW OF STEAM 


FROM THE BOILER. 


The above advantages*can be secured only when 


icy Vos Angad 


IMPROVED 


IS USED, as each is proportioned and built for the exact conditions 


Patent Allowed 


under which it is to operate. 


LET ME SEND YOU MY FOLDER THAT TELLS SEVERAL THINGS 








Home), na. FRANK A. SIMONDS 


Grand Rapids, 
Mich. 
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< 
FRANCE’S SPLIT CASE 
AN ABSOLUTE STEAM STOPPER 





“Steam Stopper’ 


BRAND 


Packings 


High Pressure Ring Packings 
Sheet Rubber Packings 
‘‘Black Raven’’ Asbestos Packing 
“‘France’s Special’’ ‘‘France’s Regular’’ 
and High Pressure Diagonal Packings 
‘*Reliance’’ Gum Core Packing 
‘‘Water Stopper’’ Flax Packing 


Tuck's Square Piston Packing 
Tucks Round Piston Packing 
“Z" Packings. Spiral Packings 
Pump Valves. Gaskets 
Guage Glass. Washers, etc. 


France’s Metalic Piston 


and Valve Rod Packing 


a Specialty 


Free. ‘Vo introduce this packing we are 
offering, as premiums, every conceivable 
tool that an engineer, master mechanic, or 
superintendent ‘could use, ranging from a 


monkey wrench to an indicator. 


Get it of your dealer or send direct to 





France Packing Co., 


(INCORPORATED) 
6514 State Road. - Tacony. Phila. 








THE PRACTICAL 
MANAGEMENT OF 


Engines and Boilers 


Compound and Multiple Cylinder Engines 
and 
Practical Management of Dynamos and Motors 
BY WILLIAM BARNET LE VAN 


Illustrated by 60 engravings. In one volume of 


356 pages. Price by mail, $2.00. 


Philadelphia Book Company 


15 South Ninth St. Philadelphia, Pa. 








Meebo berberberdertortorforborborte oogergergergergerfertentenfentertertesforfesfeafeafeafeofeofecefeofee 
. % 
POWER PLANTS 
Equipped with Garfield, Double Jet Injec- 
‘tors and Chicago Sight Feed Lubricators are as 


satisfactory to the owner as to the engineer. 





Boilers steam easily and engines run smoothly. 
Send for catalogue and THE 
PRACTICAL ENGINEER. 


The Ohio Injector Company 
WADSWORTH, OHIO 


THE ROSE PATENT GRATE 


A THOROUGHLY UP-TO-DATE SHAKING GRATE 
FOR PARTICULAR 
ENGINEERS. WRITE FOR CATALOGUE. 


THE KUTZTOWN FOUNDRY AND MACHINE COMPANY 


MAKERS OF HIGH GRADE 


Boiler Fronts, Grate Bars, Furnace Castings, Com- 
pound Separators, and General Boiler Castings 


mention 


% 














Philadelphia Offices 


Works: 
Fidelity Building, Broad, above Arch 


KUTZTOWN, Penna. 





if not properly done, in"any plant, ‘will cause the engineer a great deal of trouble, and 


vs ‘his em lo er unne f — i i 

r * 4 ; eo page ex sage | Many years of practical experience and a force of 

- ompetent assistants enables§ e toyguarantee absolute satisfaction.% t; F <a° Uv 
— 


—_—__ 


»2+ 4 WILLIAM MILLIGAN, Shop, 726 Sansom Street, Philadelphi pees 
. ’ F j elphia, Pa. 
"Phones: ai: tr A ‘++ iJOBBING A SPECIALTY 











Office; 1230 Marlborough St. 
Philadelphia 
Special Attention Given to 
Engine Foundations, 
Steam Boiler Setting, 


ptly obtained OR NO PEE. Trade- 
gy tn tg gg 
’ PRACTICE. 


Will Pay, How to Get a Partner, explains bes 
mechanical e' tains 300 other Brick Stacks an 


subjects of importance to inventors. Address, Fire Briek Work 
re cK WO 


H. B. WILLSON & CO. tes aos 
-, > ys “ 3 
785 F Street, N. W., WASHINGTON, D.C. ‘ h St. or 230 1230 


roug 
mond St. will receive 
attention. oy 
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Uncle Sam 


Sets his seal of approval upon a mechanical device of 
any sort, it means that it represents the very highest type 
of superiority. 











The U. S. Government, in its laboratory at Washington, sub- 
mitted the 


U. S. AUTOMATIC INJECTOR 


to every test imaginable, and as a result adopted it for use in the 
U. S. Navy. 

U. S. Automatic Injectors have a greater range of capacity and 
will handle longer lifts, and hotter water than any other injector 
made. It presents exclusive points of superiority peculiar to 
itself, among which can be noted the drip-cock which keeps 
the injector clear of water when not in use, thereby greatly 
lengthening its life, and preventing freezing in cold 
weather. 


American Injector Co. 
Detroit, Mich. 
















Made 
in the 


United States over 


Progress in Quantity and Quality 





IHERE IS WHERE WE WILL DO IT 


We will strive to advance the character of our goods 


ALWAYS BUY THE BEST 
EVERTHING GUARANTEED 


Send for Catalogue 


ADDRESS 


SOUTH PARK, PORT HURON, MICH. 


The OLDS Gas and 
Gasoline Engines. 




















The old patents protecting the essential paris of 
our engines enable us to dispense with two- 
thirds of the usual complications, giving the 
highest efficiency, the greatest durability and 
the most pronounced economy. 
























Stationary Engines, 3 to 50 H.!P. 
Portable Engines, 8 to 12 H. P. 


Write for full information and illustrated catalogue. 












OLDS GASOLINE ENGINE WORKS 
244 River Street ™ LANSING, MICHIGAN 
























Many Men Make Mistakes 


By Being too Easily Influenced 





If you set out to buy a 





AUTOMATIC INJECTOR 


do not be talked into buying that ‘‘Just as Good’’ injector. 


YOU KNOW WHAT YOU WANT AND YOU GET IT. Do not try to save 


a dollar buying a cheap injector. 


BUY THE WORLD’S STANDARD 








Manufactured by 


Penberthy Injector Co. 
Largest Injector Manufactures in the World 
344 HOLDER AVENUE. DETROIT, MICH. 


N. B.—The ‘“‘ Penberthy Bulletin’’ three months 


Free to any Engineer 
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ORKISTOWN GOVERINGS 


’ Are the standard insulation for STEAM PIPES, BRINE PIPES, 
HOT WATER PIPES, STEAM BOILERS and FEED 
WATER HEATERS, in fact, for every similar purpose where 


insulation is desirable. 














Norristown Coverings have been made the standard by the 


ENGINEERS OF AMERICA 
the men who have learned their value in actual service, the men who 
know the economy of good insulation, and- who also know the 
value of a covering that will ‘‘stand up,”” A covering that does not 
break and crumble at every touch, nor absorb dampness until it 


“lets go” of its own weight, or pulls down a line of pipe. 


Norristown Coverings are light in weight, effective in service 


easy to apply, and will last a lifetime. : 


The big factories at Norristown are busy night and day, and 
still the sales increase, but orders are filled promptly, for promptness 


and satisfaction is the motto over the door. 


If you are interested in coverings, write for our catalogue, 
it will interest you, and it’s free, but Don’t fail to mention The 


Practical Engineer, for we like to get acquainted with its readers. 




















RISTOWN COVERING COMPANY 
Main Office and Works, Norristown, Pa. 


hilaibinen BRANCHES 











BOSTON, 412 Atlantic Avenue NEW YORK, 242 Water Street 
BALTIMORE, 113 South Gay Street WASHINGTON, 1208 E Street, N. W. 
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QUALITY AGAINST QUANTITY 
ONE POUND OF 


KEYSTONE GREASE 


will last longer and lubricate better than four gallons of high grade oil or 
from three to five pounds of any other grease or lubricating compound. 
If you were to test KEYSTONE GREASE and find what we say 
to be correct to the dot, you would have a pretty good opinion of our- 
selves as well as our product. 
Well, we promise to send to any engineer who will forward us his 
name and business address a large can of KEYSTONE GREASE and a 


heavy Brass Grease Cup FREE, Express Paid, and we always keep our 


promises. 
This is the secret of our success, whatever statement we make we 


prove, and we always fill the measure of our proof 


right up to the brim. 
SEND FOR THE SAMPLE CAN AND BRASS GREASE CUP AT ONCE--TO-DAY 


‘ieee Lubricating Co. 


20th and ALLEGHENY AVENUE 





ee PHILADELPHIA PENNSYLVANIA 
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FRICK COMPANY 


ENGINEERS 
WAYNESBORO, FRANKLIN CO., PA. 








ECLIPSE 
CORLISS ENGINES 


Plain Corliss Engines, 


Cross and 
Tandem Compound, 


Vertical 
Corliss Engines. 


Corliss Engines of any 
type, 40 to 2000 horse 
—~- power, specially adapted 


and lighting for factories, 
mills and general work. 
Best regulation and economy guaranteed. Also builders of Steam Boilers. We solicit the 
furnishing of steam plants complete, including everything. Send for our Corliss Engine 
Pamphlet and list of references.: 


ICE MAKING 
AND REFRIGERATING 
MACHINERY 


We furnish complete plants for ice-making and 
refrigeration for Breweries, 
Packing Houses, Cold 
Storage, etc. All refr ige- 
rating capacities from 2 to 
’ 300 tons; ice-making 
plants from 1 to 1000 tors 
per day. We publish a 
book describing Ice-Mak- 
ing and Refrigeration, 
which will be sent to in- 
tending purchasers. 


NEW YORK OFFICE: Taylor Bldg., 39-41 Cortlandt Street 


for electric railway work“ 








This will-interest Engineers in charge of Pneumatic 
Elevators Plants. 


THE BUFFALO 
AIR INJECTOR 


is the latest and best device for compressing air in 







Eq connection withg common water pump for Pneu- 
@ matic Elevator Plants. For simplicity, beauty and 


work, it is unequalled. 


%_* See your elevator company, or write for illustrated 
catalogue. The Buffalo Air Injector is manufactured by 


JOHN G. STAMP, Chief Engineer 
202 Main Street BUFFALO, NEW YORK 





JOHNSON U. S. PATENT 


RUBBER VALVES 


For All Kinds of Pumps 


0 NY l, Resist 





Do Not 
Break, Steam, 
Chip or Oil, 
Separate Acids, 

we Salt! or Hot 
Try Them Water 


Absolutely the Best Made 


SAYEN & SCHULTZ, Mechanical Rubber Works 
13th & Commerce Street, PHILADELPHIA, PA. 








ATLAS 





22 CLASSES OF ENGINES 

18 CLASSES OF BOILERS 

ALL THE CONVENIENT SIZES 
ONLY ONE GRADE-THE HIGHEST 
OVER 25,000 OUTFITS IN SERVICE 


_ Whe’ Ongorclos 


r prompt Y ‘ $ 
retin §— ON deanafoolls 


ep : 








Standard Pumps 





Lackawanna Pump Works 





Walnut Street and Caporese Avenue 


SCRANTON, PA. 


Write for further details, we can supply your wants. 
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DO YOU 


WE 


REPAIR | 


ALL THE 


ELEVATORS 


in the largest buildings in Philadelphia? 


K NOW 


If your Elevators don’t work right, 
f Keystone M 1006 
Call UP Bet! Fitbert 2258 
our answer will be prompt dispatch of men and 
tools to relieve your trouble. 





Keystone Elevator 
Inspection and Repair Company 
923 LOCUST STREET, PHILADELPHIA 





ESTIMATES ON NEW WORK 











NEW USEFUL PRACTICAL 





Rogers’ 
Machinisty’ Library 
3 $7 $1 


VOLUMES POST-PAID MONTHLY 





ANNOUNCEMENT 


In announcing the completion of ROGERS’ MACHINISTS’ 
LIBRARY, the publishers state that they believe the books 
form the most helpful set of home-study and reference works 
ever published for the Practical Machinist, Engineer, Elec- 
trician and Draftsman, giving, as they do, a COMPLETE 
COURSE IN MACHINE-SHOP AND DRAWING-ROOM PRAC- 
TICE. Noone, from the apprentice to the superintendent, 
can be without these works. 

The books are handsomely bound in black vellum cloth, 
with full gold edges and with titles stamped in gold. 


LIST 
I. Rogers’ “Drawing and Design,” r ° ° $3 
2. Rogers’ “Progressive Machinist,” 4 : ‘a ‘ $2 
3. Rogers’ “Advanced Machinist,” - = a $2 
Each volume is complete in itself, and can be obtained separately. 


ROGERS 


DRAWING, 
AND 
DESIGN 


1244 ILLUSTRATIONS. 3023 REAOY REFERENCES. 


SPECIAL OFFER 
The three books will be shipped (charges prepaid) to any 
reader of ‘‘The Practical Engineer’’ who sends to us $1 and 
a written promise (with a reference as to trustworthiness) 
to remit the balance in monthly instalments of $1 each. 


Send for Machinists’ Catalogue---Post Free 


1204 PAGES. 


























Ce Ge 6 kee See ce 

I accept your offer to supply me with ROGERS’ MACHINISTS’ LIBRARY (3 vols.) 
for $7. Enclosed find $1 as first payment; the balance I agree to remit in $1 monthly 
instalments. 
NAME 

OCCUPATION 
ADDRESS 

For evidence as to my trustworthiness I refer you to 

NAME 
ADDRESS 

P.s. 





THEO. AUDEL & CO. os netw avenue, New York 
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For Sale by St 
All Leading Supply Houses ~~ Gg RUBBER CO. 






| Fort Wayne Oil & Supply Co., Fort Wayne. DISTRI BUTI N G. AGE NTS Pacific Hardware & Steel Co., San Francisco, Cal 
| Plumbers’ & Steamfitters’ Supply Co. Minn. Barnum Bros. Co., Troy, N. Y. F, Elliott Low Co., Paterson. John S. Latta & Co., Philadelphia. 
| J. W. Byrnes Belting & Hose Co., Kansas City J. T. Wing & Co., Detroit. Mulkenbeck Bros. Brooklyn. Chas. Nubring, Cincinnati. 
| Strong, Carlisle & Hammond Co., Cleveland Ed. Joy, Syracuse. F. Holtz, Evansville. Goodyear,Rudder Co., Milwaukee. 
| Pittsburg Gage and Supply Co., Pittsburg. Crane Co., Los Angeles. Erie Mfg. & Supply Co., Erie. Honolulu Iron Works, Honolulu. 
| Columbus Mine and Mill Supply Co , Columbus Union Machine Co., Nashville. Marine Mfg. & Supply Co., N. Y. Crane-Ordway Co., Duluth. 
| Prox & Blinkman Mfg. Co., Terre Haute, Ind. Hardy, & Dischinger, Toledo. , G. P. Anderson, Boston. Crane-Ordway Co., St. Paul. 
| Hide, Leather & Belting Co.. Indianapolis Weed & Co., Dayton,'Ohio. Oil Well;Supply Co., Bradford. H. E. Marsh, New Haven. 
Bickford & Francis Belting Co.. Buffalo. Williamson & Co., New York. Geo. T. Matthews & Co., St. Louis. Charlotte Supply Co., Charlotte. 
Des Moines Mfg. and Supply Co., Des Mvines. * J.B. Conover & Co., Newark. J. R. Hudson’'Co., Wilmington, Del. Atlanta Supply Co., Atlanta. 





The Berry Engineering Gompany 


610 to 628 Crosby Street - - CHESTER, PENNA. 





CONTRACTING AND CONSULTING 


ENGINEERS 


SPECIALTIES 





MANUFACTURERS OF STEAM 








Automatic Feed Controllers 
Feed Water Purifiers 
Damper Regulators 

Pumps and Pump Governors 







The Best and the Cheapest Pump 


Governor 


SEND FOR CATALOGUE 
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od 
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TALK ON PACKING 


THE SEARCHLIGHT SHEET PACKING | isa marvel in results for steam 
flange work. It isa chemical composition which makes it resist successfully the action 
of steam under the highest pressures. The greater the heat and pressure the tighter and 
better the joint. It takes high steam pressure to get the best results. 

SEARCHLIGHT | fs subject to a steam heat of five hundred ‘degrees while in 
process of manufacture, consequently will not harden or vulcanize under three 


hundred pounds of live steam. 
SEARCHLIGHT = does not need any wire or metal to hold. \t can’t blow out 


or burn. 
It will retain all its lite and elasticity in any climate or under any conditions. 


will keep in stock for years and not crack or break. 
SEARCI tT AGHT  ¢s ofa pure white color, soft velvety finish, which conforms 


It 


readily to the roughness of any flange face. 

Make a joint of Searchlight in the same steam line where you are now using 
other packings, and you will find Searchlight Packing will remain soft, the joints will 
be tighter and you will have less trouble, loss of time and labor and less expense than 
you have ever had with any other brand of sheet packing manufactured. 





SOLE MANUFACTURERS AND PATENTEES 


THE REPUBLIC RUBBER COMPANY 


YOUNGSTOWN, OHIO 
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Write Quick 
If you want one of these handy little 
motors; we only have a small supply 
of them made up, and they are going 
fast. They are the newest thing 
out, and the most convenient and 
economical. Send for _ illustrated 


circular. 








Two-Cylinder Steam or Air Motor 


“THis little motor was designed for driving special tools and machinery, such as Boring 
Bars, Valve Seat Planers, Drilling Machines, etc., and is constructed to use either 
compressed air or steam, using a pressure from 50 to 150 pounds. The engine is 

constructed on the best lines of economy and durability, making it equal to an electric 

motor for quick work, and more economical, particularly when near a line of steam or 


compressed air. 

The fly-wheel, Pulley and Governor can be quickly detached. 

The working parts are encased in an oil-tight case, making it dust- and fool-proof. 
Size of cylinders, 3x33 inches. The valves are cylindrical, with long bearings, admitting 
steam in the cylinder. The twin pistons are also long, one end of each controlling the 
exhaust, thus insuring simplicity and durability. 

All working parts being in an oil-tight case, reduces wear to a minimum, and they 
are always properly adjusted. |The crank shaft is a solid steel forging, finished 14 inches 
in diameter. The engine is so nicely balanced that it can be run up to 400 revolutions per 
minute with very little tendency to vibrate. The weight is 147 pounds. Neat looking and 
effective. The floor space required for it is 19x19 inches. Height from base to extreme 
top of governor, 30 inches. 

Can be used for a thousand different purposes, saving time and money. You can 
doubtless use one to advantage. Get your order in quick. 








H. B. UNDERWOOD & COMPANY 
1025 HAMILTON STREET : PHILADELPHIA, PA. 
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LUNKENHEIMER 
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Lunkenheimer Valves are made in endless variety for every re- 
quirement, in standard sizes. in bronze and iron, for medium 
and extra heavy pressures.» None but high grade materials and 
skilled workmanship enter into their makeup. Subjected to 
rigid test and inspection before shipment. Specify Lunken- 
heimer make and order from your dealer. Write for Catalog. 


THE LUNKENHEIMER CO., Cincinnati, Ohio, U. S. A. 
Branches: New York, 26 Cortlandt St.; London, 35 Great Dover St.,S.E. 




















Sale Agents for Philadelphia: FORD & KENDIG CO., Nos. 1428-1432 Callowhill Street. 


Engineers are invited to call and inspect a full line of our goods 
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NONPAREIL CORK 


PIPE COVERING 
SHEET. CORK For Cold Storage Insulation 


ALSO 


ASBESTOS and Air Cell COVERING 





A 


‘ 
.. 
2 
re 
‘ 
x 
‘oy 
a 
fe 
% 
fe 
‘ 
fe 
% 
re 
fe 
fo 
A 
> 
% 
t 
% 
% 
% 
ot 
* 
% 
% 
4 
‘ 
cS 
4 
+, 
+, 
+ 
+ 


- 





He te ate ste ate ste she she ate she ste le she ate oh 
* rat Mgt Mat Mgt Mat MES e 


Ole Sie Sie Se) 


The Nonpareil Cork Mfg. Co. 


OHN R. LIVEZEY OHN AVEZEY 

J Gerken Building, Chambers St. and W. Broadway J R. LIVEZE 

1936 Sansom St. NEW YORK Builders’ Exchange 
PHILADELPHIA PITTSBURG 


177 LaSalle Street, Chicago 
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NO JOINT PACKING 


that has yet been produced is superior to the JENKINS 796 in 
durability—a joint once made will remain perfectly tight for years, as 
it vulcanizes in place, and will not rot or burn out. 


IT IS INSTANTANEOUS, as tight joint can be made 


immediately, without following up. 


It bears the same 
Trade Mark 
as our VALVES 


and is sold under 





the same 


guarantee, VIZ.: 


If, after a 

fair trial, 

you are not 
perfectly satisfied 
your money 


will be refunded. 





ue 








“The Packing hardens without becoming. brittle, 
and forms a joint as perfect as though ground in.”’ 

—From our booklet, “POINTS ON PACKING,” 
which sets forth more fully the merits of this Ideal 


Packing. 


SEND FOR IT 





Jenkins Bros. 


71 John Street, NEW YORK 35 High Street, BOSTON 
31 North Canal Street, CHICAGO 


137 N. Seventh Street, PHILADELPHIA 
62 Watling St., Queen Victoria St., LONDON, E. C. 

















